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mmmcrMM] 

[ it^iM i ] v fwmmizts \> ^x . v?mm%& 
iz&mmz3m?& - 1 zmstb-r&m&zivfcy 9m 

[aWtffl2] E5d»#l. 3, 5, 7 4£f29£tEtft 

sasjfME5fl**^rr sm*^ i iEKo^y«tffiti 

a S ft * T S 7 ItlE^iJ Sr 3 - H f 5 flF&B 1 IBtt^ V y 

ass i laK^v^aifffl^^wae^ . 
[ mem 5 : sm& 2 mwxvT 5 y hs^is- 3 - h 

1 7 3 mnm^r a i b«« rsy gsjfli * 3 - h 

[ MM 9 3 IE5iJ#^ 6 IB mco T 5 7 B»J Sr n - b" 
1 0 ] E9!l##7iBtt««3£i^iJ***-r-& 

ft *ii 1 ib*^ ?ttt&iBw& m$tm&?- . 
[ if *ii 1 1 3 se^j#^- 8 ie«^ r s y b»j * 3 - 

t mem 1 2 ] km** 9 tam^isasemitrtrt-.i. 
n *ir 1 ia«cw ?wfflm&mm.&r?. 
1 mmw 1 3 ] mm^ 1 0 ib««t 5 ywmim * 3 
- T*-r **fcM*ja 1 tatisoy y «tfiii#ii 

(4HRW43&», h h \ ttmrtm&frnm At mm tu l 

I 1 5 3 H&8 1 IBtt^ae^ kA-f/y 9 A 

c n$£ 1 6 ] mm 2 tBK^ae^ tA^ry yw 
[ if *ir 1 7 ] if *ji 1 iBa^&p^Tyf-fe y x 
[ it *ii 1 8 ] if *ji 2 latK^jte^^ry f-fe >y 

^fcwn«fci»Hr «. y y mmmm mm&m? 4 ^« 



lliifE^Tyf-feyyafK^ Sr-i-tfffl^M^<y 9 
mimi 0 3 t7^whbiw=4j^t, v9wm& 

tzx^x. mum* M'&am l xmrnmik. 

mizmmmiz%m^&v9fflM&mmmtimm?£fm 
tmm^Ty^yxMm^^&m&mt^? 9- 

l. %^Ktzz<m>h r ?9Mmitwm.-tz> ^ t zmm 

imsm2 2 ] 79mmimiz&^x, v^wi 

lZ£^xnt>tl£i9>^9M, 

[11*112 3] mm^-2. 4. 6. 84*;t21 CHC 

[ffc&S 2 4 3 77yyXfo-i KOMPIti-oT-e 
CO^MMtP^t L 3 S d> A (Gossypium) JRtCJBf 

svy«^i*coafs^o 

[ifS^2 5 3 T7y«45t{i T 7yffi!ii£7)MB|e**^ 

if*II2 4IBK<7)®fK^, 

[if mi 2 6 3 ia^j#^- 3 WBifcDJgfflaMS: wrs 

H*II2 4IBtt^jlfK^ 0 

[|f*lS2 7 3 SM»^4t^B»orSyiH»(*3 

- k -r 5 if *ii 2 4 tmcomm^- . 

[if*ii2 9 3 ff*«2 4oafg^ t^>f yu y^ x 
[ i»*n 3 0 3 fff$£ 2 4 coitfg^ t w srm 

yXD N A„ 

[ mem 3 1 3 tmm 2 4 oafs^ wrr 57m 

iO^Sa^^ft L 3 S A (Gossypium) JRtCjRf 

svytt^^*cr.iifE^#tfffl^i-yyxs h. 

[|*Sl<3H3 3 ] 3">-t°^A (Gossypium) mizmthV 

9Wk&*<vmBr?mtffl&^r 3 imnwMmm z^-t 
h mmx 3 2 latccofflmi. rgxsh*. 

[|f*II3 4 3 rfv-t^A (Gossypium) mzmt?s>V 

9Wk^comirf-timnm^rA tmcor s y kkjijs- 
3-H-ri>if*H3 2ia»offlM^T5y s h. 

5 3 SMUB3 29mcr>fflMz_T7X$. 
CflK»S3 6] »*JS3 3lBtt^fflMxr5X5h'S- 
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[ wmm 3 7 ] m$jg 3 4 MBamsm t t 9 * s p ?r 
eofeiaA^ft La^ym (Gossyp 1 wo miz m-t & 

WfSlJr^f t L "3 h y (Gossypi urn) W&Z Wrf 

[ MM 4 1 ] JftMEift § ti £ «H«« v- n -f -^X-h (A 
rabinopsis thaliana), 7 ^33 J: Ifft^fr^&Wf* 

[000 1 ] 

T>j~t>xMm?i3j;v ; zcommzm-t&. 

[0002] 

7M1^L> 7^fflii±W|i|.ftfc8<I(37 

hy#—fv) fr^tm-tz>c\ti,zi.K>mm.-t%>» v?m 
mz\im*<?>&Mftfo o . o fcweiettS: 

Jfcfcffi \>W f t> fix v \& . v ? «WK£S * <0Wtt*t t =t 

t , mug, as, mmmfbtih. m&x*). 
->tz. *cD*x-i>. mzxD^Km^mm^mttLX^ 
^mmx-h $ ami t R^JsLhrawtwtt** 
[0003] v?im<mffl&h&wfflM£&mz 
zcoyjmn. mMiK>mhx<mm^tix^tz^mx'$> 

<n\±. tebA,b\ ZCDjMlzXVimZtifz&coX'fo 



[0004] 2 . fifltulvl^y «£ 

>m<nw!m*)v*: >n , sM^Hs^w v vents 
m^Km^ztix^z. itKuv i/ >i±mm 

•& t#X.^^XTV^ (Bhardwaj and Sharraa, 1972; Sin 
gh and Sing, 1975; Baert et al., 1975; Dhindsa et 
al., 1976; Kosmidou, 1976; Babaev and Agakishiev, 
1977; Bazanova,1977; DeLanghe et a 1., 1978), £?z, 
Beas 1 eytTi ng [Araer. J. Bot. 60(2) : 130 
-139, 1973) i±. JESfcig* (in vitro) X\ yXl^UV 

^ i?>mtwwbttmmsk*7fi\,t: t mm lx ^ 

h. BP§i£§& (in vivo)TJ4, 4^SfS (non-fertilize 

d) cowzmktomz, ^uvyzmzftitztz 

nTV^S. L^U (fertilized) W^TIi^U 

u vmmz x h^Wj:W¥cWm)m±%c\ t> tz 

(The Cotton Foundation Reference Book, SeriesNumb 
er 1, Cotton Physiology, 369, The Cotton Foundatio 
n, 1986) „ 

[0005] v^mm^mmm.m.hzPi-thimm^y 

^ptCOlvCJi;, McCartytHedinji, 1 
9 8 6-1 99 2*<7)$mi l Zi>tz~oX . ffiSfflffflMISIfi 
M (commercial plant growth regulators) (TiWM^S^. 

^■otzhc\h^ 1 9 9 2^crMMWM^, h# 

A — y ^T'ir'tJ'ffitMIHIiEiM Foliar Trigger (Westbridge 
Chemical Co. m VA b*tA~y^ A>Y—)VW 
®L (Baldbrid 
ge Bio-Research Inc., M) X\ HSHRMOtiJlI^I^ 

ztitzbm&Lx^& . l#>u momz-ouxitws. 

^mSMtUim^tiX^^^ CJ. Agric. Food Chem. 
42: 1355-1357, (1994) ) . 

[00 06] &.±C0X 0 y ^««^««^e^>^s 

iz-o\^xim£<ffl9t. m^tix^&tf, zcomm* 

[00 07] ifi^, ffL^tt^^y^lOfc 

5 rfx;k, 7^/-Ai!,|i-(:>f 3yT7'5-^<7)7E^ 
y'yi/JXJ-uA Y^XWQhh'fyis JyA 
F^HJIL [Mitchell, J. W. , N. Mandava, et al, Na 
ture, 225, 1965, (1979)]. A ^y^V^CDSg^Cffiffl 
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fJL hWMcoffimt: fcottfttffl^ >-#'fS 

[0008] /7y/xfn>f h'£7^ffl)«afflLft: 
Ht Ltll HWKIfe (in vivo)T"Luo£> (Plant Ph 
ysiology Communications, 5, 31-34, 1988){±, 0. 0 

lppmii ppmw^yy?^ v^m^z^smtt 

ifLi TO i: i ^ :75 y7 ^fn>f H £ J; otliifi 

[0 0 09] /7/kX±§* (in vitro) fciJVvCti. Wa 
ngt [Plant Physiology Communications, 28(1), 15 
-18, 1992](±. 0. 0 1ppmW5y77'f K^MS 

JSHSKSsarr 4 <r t e ± -? x . y?mMz&^xA>vx 
m^tmmmmm^tLfztm^Lx^^ . u&»u k 
mmt,z£&7?mm<vwmiz&^x&. mmwzy? 

[0010] 3 . af5^fflm^e«^fiJfflL^p D n fflE^ 

Xii, IBKS-frS i f: fc J: "3 s w 

C9®M K „ * co«ft & fiatSLftf Sit L ft: Wtf 
ftftSflt^*. Mtt,£ T 73>m.mXl$BTmm (Bacill 
us thuringiensisjg^^^tt^^N'^SS) ^3- 
SiHS^£aSAU WAtt<0|ftLhtB»i:Lfcfcf5, 5- 

%3&)bLtzi>cDiim$t%tix^&. t>u v?mmz 
v 9 <?>mmms ± tw« t bj* u t ^ * a&p * *a 

^ colli & *$mt %>zk.i> "imxfo & . -r*^ . **t 
mwMmz&mzwmmmmzmiLx^&wmwmz 

[0011] 

tt ± r# < ow^^'^r s *n: v * 4 -e comffimmizn 



v vwwfr Mmz > mmmiza \ ^xmrnrnzmi l , 

[0012] 

[iBH*lBSIi"r4fc»^)*a] A^0J!*^(i, ±!BS6<> 

ffl LX . ««ff*B#^^M^WW^^f£Sfi*-? 
fc. y^«ti;«^ (seed coatJiO^ftiBKfi^iHfcL 

fc*MJBrs>'?, v^aitii4®p a t ^STj!!cWt-.i=. -r 

tt^Mlin (initiation) , ff^R (elongatio 
n) , 2 <5C$MSM/P-fb (secondry cell wall thicken in 
gh US* (maturation) mmmiXf&ttt6. £ K)M 

*wtff «Kgf? , wti»tffliStfoa^<7)^i^Pi 
[0013] zco£ ?%y?mi&frt>M{K = ?c7)nmz~? 

cot J;<MT^S*\ fOTl/yy^W^U -— >- 

X\*t afi^KWfc -3 1 * 1 ^ 4 (Maliyaka 
1 E. John and taura J. Crow, Proc. Natl. Acad. Sc 
i. LISA, 89, 5769 (1992)) . L£>U * fcl&liftSW 

[0014] i<7)«fc 3*«8tTfc, *^HJ5^A,(iy^« 
*, 7"5y7Xfn^ H©atJ:oT. 

««c9BBSt*3 x mmizms- Lx\^z>zt£MWLti. 
[0015] -tts:h-h, *¥mn.7\7i/sx7-vj 

mizX -> X , *<r&&Sm&$tXC L#S -d >■ t°<7 A (Gossy 

pium) mizm-t^^mm^comm^ts^v^wm 
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[ 0 0 1 6 ] 4fc, *»!Bli±ISl&P*»68l»SfL4 
[0017] 

6XSSC (0.9MNaCl, 0.09M^xyft 3- tb'JW) 
[0018] ^SMH^^^WtlffiBMtR&SlfirFi: LT 

[0019] *^BJ^cfctf & rr^^-te^XilfE^ J {± 

«W=SrtW*0, Ty^yxRN Aii^ti^t^m 

[0020] 4-f , ^Bg^-^iirfv-tf^AKCGossypi 
um) JlfcK-J-S^Mft*^ ^yyxfa>( KMS 

[002 1 ] <r<IT\ r^y^fn^f K&UIICj;-5 
T\ *of&3E*#3HI;W#&ite^j fc(i, IM^"7- 

[0 0 2 2] 3"^b 0 >7Aa(Gossypium) JRtJR^V^ 
il!: LTfi. ^Rlfa'S/b^A ■ fc;lX7A(G. hirst 
um) „ iyb'W • A/WS'xyb (G.barbadenseh a'V 
b^A ■ T/l^W.A(G.arboreuinh ■ T)V 

A ij 7*>f A(G.arjnourianum) „ a'Vb^A • ^n-/ 1 / 1 ^ 
T3?A(G.klotzchianumh J;l>'=f ^f^A ■ t/tyf 



-f (G.raimondii) 5rfc* 5 . 

[00 23] *SKH^*ffifc*iV^fiLffl'f-6 ^f^isS 

a, 3a. 22R. 2 3 R-^h 7b h'Odfy- 2 4 S 

-^f-;u-B-*^e- 7-^-^- 5a-ai/x^y- 
6-*y> , KU35>f b\ ^K'J^^ r-\ 24- 
xe^yy?^ 2 8-//17'7y/7^ r-'&fcV) 

[0024] 

rffci] 




coo25] mm?n/j=74 K«iTie^^«m^T 

[0026] 
[ft 2] 




>\ WFUaxfny, 7f^#X;^T-n>\ 28- 
y/^x^xfoy, -f-f 7/Xfn-/i % fTxfn 
—/P. 2 4-xh°^^fny, 2-xt°*x^>tf 
u>\ 3-xt 0 *x^xfny, 3, 24-^a:t 0 ^x 
^Xfny, 2 2-xh°- 
2 5-^f;]/K l JnxfpyfcJ;^2, 3-^"xb°-2 

[0028] 
[ft 3] 




o 
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[0030] 
Ut4] 




[0031] nfkwnvfimmmffi&fcFiz. mme> 

7 u-y^Wikt f'Orl/VW 
-f-XT-Wfefctt, PCR^flJfflL^&T'&D, ffi^? 

(Liang and Pardee, Science 257, 967 (1992) ; Liang 
et al., Nuceic Acids Research, 21, 3269 (1993)) „ 
dCOSffi^jSfi, 3' -anchored oligo(dT) &fc&?y 
:^AT9-fV— *fflVVCjfill£5KiKtfTV\ c DN AS" 
■£ffc$-*. #^cDNAl:fV7V-LtlT. 5 
y^A^IB^lJS' to 1 0meri>12rae r«7°7^fv 

m.mx-^m. mvrrt. $>&MMmm#]%pcRWifr 
ft*. 

[0 0 3 2] ^HJKtSVvt. fOrLyyt/l-X^ 

wmkmvwmf}tzmiLx^z>? u-yzwiR-t&j, 
mx°fo&. 

(1) cDNA^/7y-»ll 
WfEtt, SHB^V^^JEBBfo^^mafcavv poly 
(A) 'RNA^ffitS. *SILfcp o 1 y (A) + R 
NA£«Mi:LT. 5j-y=f ( dT) 7"5-fV— taME? 
S*Jffl^TcDNA5-^L, ^'J^7— ^KJtEtJ: 
2*SS-ft,L^DNASrf#§„ K2*«DNASr^^. 

? * - tjf a l , Tcjswoifcfe w t jMnaiw- & i 

i:^J;0. cDNA^^f^'J-^m, ic^po 
1 y (A) + RNA<7)4USt.. cDNA£0M!l TfJiRtfO 

^-fT^y— co^mzm^h^^—h ltj4, aza 

PIK Agt 1 0. Agt 1 l&fc'^M^Sft-S,, £ 
fc, LT!1 AJHWXL-1 Blue . AIHMXL-1 



Blue MRF' . AIM SURE &i; - #Wrc£:fX-g> . 

[ 0 0 3 3 ] (2) 7"5 U BWafirfO* 

±Sa(D COfrmTftWi L^cDNA7^f y'y 0 -(7)7 T 

rest, 5Bi«jffi«c36»6jja(i) tmm^mxmmt 

fccDNAt, Bff?E», 2 5 01<?5JEB»36>feiBSLfcc 

dnaj mm\tmii7tmx'$> -s 3 2 p u ^ t ^ s# 

*7n-/i: LT'vf TW-rXS*. B?E«, 5BB 

?1~)V$:®.\ftt%>Z>\ l zi.*), IWIfifWcDNAS- 
fflarf-*£i:j&*T$4. RNA<75#«L cDNA^I 

m. dnao-ott, mm. mmm, ^yvrj-e- 

TV»-Ss£HJ!#*?\ Molecular cloning (ManiaLis 

Cold Spring Harbortt, 1989) fo& Current Pro 
tocols in Molecular Biology (F. M. Ausubel tiffin 
John Wiley 8; Sons, Inc., 1987)^f2tg§ixTV^^ 

{4 S Maxam-Gi 1 be r t -S V ->i4 , ?4ir-* 
* S^ffiSpfc: «£ 9 &S£-C * § . V ^OJffi fc TfJffi 3 tiX 

feZtifc c D N A?a—y&^&&iB.Gr?-V%:\>%& 
{4, ftffitttoT, B^7°5— ^;vf^>jr-f*-i/a 
>\ XJ4RACE (rapid amplification of cDNA end 
s) fc" fc i "9 ^S^itfirF i b S . 
[0 0 34] ( 2 ) r-f 7r U-y^-wl-TM X7°W }£ 

(i) sWjtfe^<7)*Si 

HWEBL 8BB<o»tt*<oilttlia«J:0«atcfl!v\ £ 
RNA4^{4*°'J (A) + RNASrtttH-f--S„ ffi^T, N 

ISiKU (A) + RNA^tttii-r-S. ^^iotttffiLJt 
^RNAifclif'J (A) ^RNAHT^-^'Jd' 
(dT) T5-fV-t/£(420<7)ir^^5i-f-r-'&#jDL 
fc*y=f ( dT) r^-^^-SrfflV^TiHE^KJiESrtT 
W, c D NA|;Mt§ o iOlffltSt^c DNA^fV 

7°p-btLT. cDNAMW^tH- ory 

*-t'Jd' (dT) 7°^ V-fcJ;V5>-^"A7°7-f V 
-SffifflLT. PCRKJE^fTa. PCRliJ^H 

t-j4&< , Mrea, 8 a seffifcmemmmx. vntz 

^RNAt«±^y (A) + RNA^^^PCR*UtC 

mm^ztamLx^^yYco^m^mm't^. 
p c R*t«±^ o--y^? ^-tasgs-fr-s . 

[00 3 5 ] S js,fc, ±aL^JStl§LtSfefA 5 
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m. mttk'frt>W.%LK:mRNAt7°n-7 

[0036] ( 3 ) y^att^jsaufff^tM-rsiae 

B WjtfE^^t'(i>-^;^r^ f &3-Fts d n 
y >"^y (O^Jll; i £ JBUSffift*f53S!3E*«riB 

( FWtfMW3:ffi^J ) OiKK t 

[0037] Wk<r)mmkm&.h LTii. TnbT? 
;PX£^yy-£ LTfiJffl^££fcfc<fcoT, ISSW® 

WA~t&ZktfX*%& y(Holm)S>, 
• r\A ^Uzs— ■ -Tyyh ■ ^T— X(Mol 

ecular Biology of Plant Tumors) „ TtJ?t"5 -y^ -7° 
lxX, —j. — 3 — y (Academic Press, New York), H 5 
49-560 KCL982K *H?tltffi4,407,956 #] . 



[0 0 38] 7?'o^fHWOTi77X 

5 F D N A <?5— » £«ft>V A * fcg^f § StV^tt 
«£fiJfflLT. ift^BW«fET^»#^z»A^.g> 

£>, r/ny^f'J^A • >y;>< 7 r vCO-J* (Agrobacte 
rium tumefaciens) tiftWcMslfe UT y 7*7 )Vk 

UV"y^(Agr 

obacter ium rhi zogenes) {itt^tiS^ LT^ # 
ecr-r* 5 . i*L6l4JS»tf5RfcT i75^S F\ X«±R 

7°5X5 F±COT-DNAM«(Transferred DNA) fcDf 

a ti h ffl&ifiwmwzwfr l . ftft« y 1 ' y a 41 tcffl^a 

R i 7°7^. 5 F±«±T-DNAffi^tt^ttJ('?Mf 

t^§^l|,^t{i^<. i^. ;^)virI«iiT- 

-?Ti>^LdS (Nature, 303, 179, (1983)] . 
[00 39 ] T i 77XS PifctiRi77XS Y±J?) 

t - d n AfiiStf t . m.Wfy a* tcffii^it: ^dna 

Sr*¥ALTi> Wf, 7/oa7 -f U ^AjRcoSHM^Itft 

mzmm-t h m fc a w t -r * d n a twny y a + 
$ si-rai** , s wk -i-immste m% 5 

^^-tWWpB I 1 2 1 (^n-yf7? 

a) mm%y°u^-?-i l zm!im3tfo 
fE^^ry^-byy-^rffii^j-t^L^t^^ffAt-c. z 
<y ;?-{±imfj<7)v i r^jssr*LTi5^-f, i^yy 

i r«W£*l/C^«ffitf>:7 , 5X5 F^WtTV^i^ 

A««$Bfflfi(tTi±^ < . ±mm*x-i>Mm-t& ; t * s 

t#l.ytf/K?^-T"&9, Lt^'ot, Ti77 

^xt'fcD. ajss. ryn^'y-ryyAa^Eia, ts 

mm-?&^ktfX-$&, ttz, c\fth<r>^9 9-\z\ii] 

y 777- ^Eif^f 7^-^;I^X(CaMV)<7)3 5 S7°n^E— ^ 
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[0040] JJlTfc, i^n-f ?fX'ftB(t^r/nA' 

IHSa^ffl^^^S^ffi Sr M^rf S. y d 4 3? -7-X"-7-<7) 

-?HlllfflH4. 6g, ygilOg, lOOOXb'^ 
Syxh7^Ilml/U -/ N;K p H 6 . 2 ) fcflHI 

u mmtiizms-rz. miLtzmowFrZM^xc i 

M7t/-h (MS071/-M;2, 4-y?nn7x7 
^ffiKSiRiMEO. 5jug/ml^^fyJ0. 
0 5x(g/m 1 b%&£ot l Ztoz_tzbCO) ±X'A)VXm 

aaWCMKT § £ It -C'+^HctMM Lfc t> . fmtfkft 
£frV\ SIMC71/-}- (MS071/-M:, N 6 -[2- 
-fV^y^-ZW Tt— 5 jug/ml „ 4 y 
K-/H1 ( I AA) SrRiftSO. 15/ig/ral.^ 
77:f7y^)l«5 0 0/xg/m 1 fc J; 5 IC flUZ. 

fc*>£» ±T»HI8P8*Mt'3. ZtibnWttMtm 
izs I MCS71/- F (#-7-v4yyfc ii^A^nv 

[004 1] JMM0iLfcflIW14flKlt«(t, tf/l'*** 

< & . msimrewR lt v > s . immm 

*af#£**&V*±-3fc*:*T-BJ9]R9» R I MTV — 
h (MS07>-htI AASr^mKO. 5/zg/ml 

T . ^ a - F fc fflltJW^iWoT V > & i t *v£l 
^8— 1 0 HfJL te^^Htfffi C 5 mM KNO s , 
2. 5mM K-'JVKfl{ P H5. 5), 2 mM 

MgS0 4 , 2mM Ca (N0 3 ) 2 , 50AiM 
Fe-EDTA, 1 OOOxMIf ( 70mM H 3 
B0 3 , 14mM MnClj s 0. 5 mM CuSO 
4 , 1 mM ZnSO, s 0. 2mM NaMoO, s 
lOmM NaCl, 0. OlmM CoCl 2 ) lm 

L. MSH (MS07I/-bWW/n7^f yyB£&| 
[0042] «10?^1?te«tftJ: 0 . SfttioTDNA 

^jsmu .rcoDNA^as^MPfip^T-tiiBfL. mm 



n - 7" £ ffl ^ r y -if : y ^ 4 7' u y 4 -fe - - is a y £ fs ^ . 

[0043] «Bt^Bgatjfw^t=Ri^-r-6as?{i , 7^ 

iz£&wmcr>~?-*-kLxmmLX , WmWM<7>*% 

<7)#m&mf&zti&x'$>*> o . 
[0044] ee^^ y^° 

[0045] § unB^iatatflftRfcw^* * y 

A7f^3-FU l^iMIt >f y b* F cr^ls^ 
M\*xm&&n9&l* 'ffoZblzk-oX. WOffitiULV 

vx- %%> a %hitfz?y>^ mtmmmofw 
^zM^-fhvyjizxfo&^tfrh, mmfflmmnm 
it*mt^hc\t tf-c* . nm^rnxmu ^tiz mm 

[0046] *5KH^;fi6«jtfeTii, mmmmmf 

gtc^-T !> *^itfs^ T"S> I. i: #>t 4>n^ . «i If . 
»Sr if coiWWfeor n t - ^ - * ffl v ^{f , t 

[0047] 

CW0I<Z>»*] *fMHt=J:0, (Mtt 
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jS^S §4. tz^WficDMitt It f iJffl -r S i t i 

T7 * fftfJ-T Sit #«T * s . 
[0048] 

( 1 ) *.°'J (A) + RNAC0|SM 
W$tiZWfeLX\tiZ>*— b°V (G.barbadense) 

2 5 BB<OJEB*ttBRUfc. *^5 g«K« 
Lfc. ^«5ft, 1 0m 1 OffitBfflO. 2Mb'J 

^S360,000). 0.627. N-^^D-fWayy ■ -th 
il^Aig. P H8.5 ] SrJnx. sKU hny*ty'f-{ -f- 
(KINEMATICAttM) £JflV\ #&T, 24H8BM*Ufc. 

00xgT'2O3HSStdMf-ItU .hJtfcBJRLfc. 

t0 04 9] <I<75±?f £5 -?-c7)r 
MSrfgji' iMf-fil^ IzXtlfz 5 . 7 Mig-ft-fc >"7 A?g*K 
1. 5mlHfW:llL, 155,000Xg, 2 0*C?'2 

/i, I«M^3ml«10mMTris-HCU ImM 
EDTA- 2Na, pH8. 0 ( TEMWMbVf-^) 

VT$i)VTrVa-}V (ffflUfc, 25:24:1) *jDi. S<?M 
^■LfcflL »t**flt*f^TJ^>*H*igJKLJfc. # 

£>ft.£*/l£ .1/10 fsacT) 3 Mpit^ b v fj a ( * 

Wt P H6. 2£ffflM) fc, 2. 5gf(?)X^/-A- 

*SfflnLTiKS^U -2 0t:T-WlLit. 

17,<X»xgT2 04HB»MHItU f*6#ufcSHtt* 
7 0 % x * X L T . mSffik L . 

[00 50] i<7)ii&MfI a a p£ 500jul (OfffiiOTEM 

;ilC2Xi^ifi (lOmM Tris-HCl , 5mM EDTA 
• 2Na , 1M NaCl s 0.5% SDS, pH7. 5) ^flttS Z. d 
iZRNAffi&tzMl* W-ffiitUmW. (lOmM Tris-HCl s 
5raM EDTA-2Na. 0.5M NaCl _ 0.5% SDS. pH7. 5)"C^#>¥ 
WtLttV rfdT-fe/l/n-X*5A ( ClontechtfM) 

immmximLfz^ mmnrnm <io* Tris-Hci s 

5raM EDTA-2Na. pH7.5)T^U (A) RNA«U;, 

[0051] n^tL^mtamiz, 1/1 ofg*^Mi*co 

3 MjfHjg-t" h 'J ^A/K^Si; 2 . 5 fettWX^X 
Jn^Tji-^t. -7 0 o CT'ffBLJto ^OfJL 10.000X 



;lxC*fti* LTiSEHBKUi:. Zco^tm^iM&. 5 0 

7j*mwzm y )mL'ff->t:, nhtitz^v (a>*rn 

ACT>5%. Wmk. 5BB«KBtc^U (A) + RNAtC 
-OlvCii. cDNA^-f^'J-t, f^rl/^ 

^7.? U--y^cfflv^ cDNA7a-7'<0#»:, 

X ? U — ->9lzm^ ScD N A7D- 7'<7)f^iStCfflV * 

fc. 

[00 52] (2) UltfWJcDNAv-f 7'^'J-cD 
ft* 

cDNA5'f75 l J-«#Sll ZAP-cDNA Syn 
thesis Kit(stratagenettK) fcffifflbfc. ±IB(1) T" 
%t>tlfzmmk. 5BB«0jBBfe0st?y (A) + RNA£ 
LT s JTUrf ( dT) T^^V-tffiSK^PfS^ 
fflV\ Gublert Hoffman ^<7)^Tffi (Gene, 25, 263-269 
(1983)) tMV\ 2*fcDNAS^«Ufc. #^>^ 
cDNA(0l»EcoRI7W- (W§|5tXh 
o I t S P e I ^X h SrSo) ^j**SL. X h o I Tift' 
■ftU/ta. fMA7?-^K AZAPIIT- 
A£?JE coRItXhoI gPfi^ilfef*. ^h'hn 
^7^-j/'y^7b (StratagenettS. GIGAPACK Gol 

( 0D 6 6 0 =0 . 5) HZXSk Z-t& ZtlZkKl^mcrmWiZ-^y 

ij-at. iw^-fy^u— co-?4Xtt5 . oxio 

[00 53 ] ( 3 ) 7n-yc^i 
IfHTcfi. 5BB<0JE»fcHWBft. 2 5BB«I53**^^ 
WflllLit^y (A) *RNA^1I};U, Jj-'J 
a" (dT) T5^*7-i:ifite¥PfR. M-MLV (m# 

mm) zm^x, cdna^u. 

(A) + RNA^BSi9l^< t&>\,ZT)V% V HufcftMWm 
^fl^VX n^tltzc DNASr$|Mt LT, Random Pri 
med DNA Labeling Kit (USBftM) SrfflV^T, 32 PfIll 
r a - 7 fffi L . » ^ ^ 3 2 P HIS c D N A £ 

TEfJL 5BBf5cDNA«t>3HHU/S«>^WtffRIH: 
7o-7\ HTEft, 2 5Bi«M^cDNAj;DtraS 

[0054] ( 4 ) itKHSts ± x/mktmz-'T safe 

mif 2 ftKi*« c D N A 5 >f 7'? U - ^ «(fi-T S 

*!;50,000fI(7)7T — ^'DNA§r-ea-?'tt2^<7)-t- 

loy^y/i/y (yNX^>K-N. Tv^-vA^fcS) 
l:?LK-))t 0 7 r - y D N A LKo 1 1 f n 
yy'Vy^T/^'J^ttiS (0.5M NaOH N 1.5M NaCl)^ 
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Tris-HCl „ 1.5M NaCl „ pH8.0) & J kAst£iPffl±.l,Z& 
L. SiHHIfeBLfc. 2XSSC (0.3MNaCl , 0.03M 9 

xyi 3- -ThVVJ*) -c&t&Lt&t* xyyisyzx 

h?? ] Jy%— (Stratagene&St) DNACOH 
SgSrfr^o/y. W&m.^'fstz^tz^Auy^yit'vy 
£/vf r'J^-fef-^a >1§M [50%*4-AT5 K. 0.5% 
SDS , 6XSSPE (3M NaCl , 0.2M NaH 2 P0 4 . 20mM EDTA 
•2Na N pH7.4h 5 xf^ VP hMW. (0. 1%7 -f 3— ;K 
O.lfrtfU £— ;PfnU K>\ 0.1X^v-j(ii?tT^S 
>-) , 50//g/ml^14-if^W^DNA^#^] rfKiSH 
T« 4 2X;-C3BSIH7"WN-f yjS-*. ±3E(3) "C#M 
UccDNATO-/ (*tf«IK7°U-7\ Mtftlh 
fcjni., 4 2°CT2 OmW^fUr^f X 
$itfz„ -f-wflL ^yfuy^M*)tHL. 2xssc, l 
xsss „ o. sxssc fciy o. 1 xssc %^~thm 
fflMvvc. 4 2 o c-riB§r H i~2B#r B m^t^„ rsoy 

[0055] **>is3i, ii#«E7o-7't\ mm 

itKro-7'j; 0 3fi < y vf 7" U y^ XL/citt? u-y 

4 ^'J^-fXUtKC 1 8i:KC 2 2 t KC 0 

[00 56] KC22tKC03«7 
r-y'DNAH, -f ■ X^yy'H yffit-J: 0. 

cDNA^yt-MS-5/7XS F?o-:y£ilf|S|L 
/to -f x^yy'ayffill ZAP-cDNA S 

ynthesis Kit(stratageneftS) COjj&t/Zfit-otl* ^rti 

^tt<r>9n~y^tiy r—i^Wi.. 2 0 0// l, ±Bi« 

XLl-Blue SUM. 2 OOw 1 , 'Vl-/'?— 7 r — 
y'R4 0 8®SfS 1 X* 1 £?H£ , 3 7°CT 1 54HIH > 
^f^-M/tt, 3m 102XYTlgJfc£Ju,i, 3 7 

°CT 2 B#P B 1®at§* Ls 7 0 *CT" 2 o ^-iskhi t . m> 
Vtm (4,000 xg, 104MB) LT±»£0JRL>fc. f# 
£>:fl.£_LJt 3 0//lt S U L R E <g«$3 0 ,u 1 

fcfitf , 3 7°CT" 1 54HSK >^ f- UfcfiL T>- 
tfx y >-£ 5 0 p p m^-fr L B^ci&ftK&ju 1 MM 
U 3 7°CT'-Bfe^*tJt« 3n--SJBiRL,fc^JIW 

CI 8, PKC2 2. JSit/pKCOSSr^T^Jt. 

[0057] ;^x^c7)T5x s F«#ABa?ij^a@eM 

^T^^S (Messing, Methods in Enzymo 
1., 101, 20-78(1983)) C«t Off^^fc. #^tL7^t£X 

IS?'J£ -efL-etiE^JS-f - 1 ( ^ n-y K c l 8 ) . 3 
(?n-yKC22 ) t3«fct/5 (?n-yKC03) s 
&iVZ1xk<rMmipk-ffi&tLhT§.J WHOM 
^tlWM^2^ A&XT/eiZ^t* ZtLt>cr>W&ttZ. 



[0058]ifc, £*iJf.tf53te j F<DfflH2?!£JKflBt 

kc o 3t± w h^xyx^y^jffE^-i;^ 
njy— fr'&O. KC2 2(iTX^f 1 h^h^O^r^n^' 
Myh7/77x7-fe" [ffi#£>. J.Biol. Chem. , 2 
68 , 25364-25368, (1993)]^T5 £' ITy^OHM 
ifi)H!|t:i|#SWt*fBH-f-S meri-5 jABrF [Medford, J. 
I., Elmer, J. S. , and Klee, H. J., Plant Cell, 3, 

359-370, (mmtmm^zmmm^^. Kcistc 

owe liBHSBtfc? e>g£E£l t^tny'- #JLv ^ £ 
[00 59 ] ( 5 ) y— if >-7'n •/ hnm 

^TIEfc^J^fcLTfrofc. X-t°-7(G. barbad 
ense) <7)S^ y-K'JV^, HHTEf*. 10B1^ 

am. i4aa<o«at, i4BBw«wt]Dio»v^K 

8(c, 2 2 0@(7)»t, 2 2BBtf>iltt£&9l*VvffcjffiB|c 
iO. RNASrttffiL/t 0 RNAfttil77ffiii:*»JlO 
i oizLXftitc, &t>tltl£RNA2 Ov g% 1 . 5 
%^;PA 7/lft H T #n-x^T'*$\$c»J t 
^^-^ ^>l'Nt^ nyj< yy'y y^z— %7"n 7f -( >y*" 
Lfc. uv^nxyy*-TRNA?:i£L/;S, 
yN>f 7"'J ^r'-v a yvs;. y y y -(50%^;i-^r 3 H . 
SXfyA-l, 0.1XSDS. 100a< 1/ml-f y-ft^- DNA. P H 
7. 0) T\ 4 2°C, 6 B#P B l7°P^-f 7" U ¥A -fe'-^y a 

KC18, KC22, KC0 3«McDNA 
J^P-dCTPfi^y^A^K'/V (77i/tA 

rwN-f 7"u y>t 3 yt'Sn^. 4 2°ct— m.^ 

70 ¥4 -tf— jy 3 V^ff -5Jto y^^' 7"U ^ -fe'— Jy 3 y 

^yr^y^ixssc s o. i%sDS2r#tfa# 

arc, 6 0°C. 3 04y2HIgfe^tJt„ y07"5VSrX|S 
7 4 (Kodak) * fflV^T , l7y*/5 7 >f -Sr 

[0060] kc 1 8coy-f>7"nT- 4 y?'<7MM&m 
1 {c^-r. ioy-tf>7°nf- ^ y/'t ± d k c i sae 

tillTEfS. lOBI^KS, ly-y2{ij^»«-^ N u 

-y3\mmk. i8BS«y-H'Jy^ v-yA\± 
m. ]s—y5i±mim. iobbc^^kj*. v-y6i± 

mmm. 14 0geO«*|t. y-y7i«f, 14BI 
O«K&]R0»^fcJffi». U-^8I4BIWE», 2 2BB 

^«it. u~y9nmmk. 2 2Ba^«it^iR | 9i^v^ 

fcJEE»&*^-. KC 1 8tl4, fflTEf*. 1 0 BS^K* 
M*<r>mm. ( i4B@^o«) tz'bi'fi'flsimbti 

fc. L^Ls fW, y'-F l J>'y*"^^{S(2t^t';-y'•■ 
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#££>;fx&<, kc 2 2cr,y-fyyu'r4 y^ffi&zm 
^coy-ifyrn^ ^ y/ci o kc 2 2 its 

v-v<5\&wmk. iohb«^ks. i-y6(i 

H§7Ef£, 14BB<0«f, U-yH±mffi&. 14BB 
cOHttiSrlUD^^JEESIc, ^ 8 fcWTESL 2 2BB 
co»t, >9<iSJ:fEfJL 2 2BB<0«at&ffi"9H*^ 
fclEBft*^-. KC2 2T'fi. TO*. 10BB« 
fc3$V^:X^#f#£>*u MTEf*. l4HS««f, « 

**Bl l 5HftVfcEft (stripped ovule) . HWEft. 2 2 

nmm^mzmitm. 1 o b b^kstcbk ^bel-o^ 

*fc#i^<t*. kco 3«yfy7af-« yffeM* 
m3ltZ^t, ^oyfy^nf ■( J; Dkc o 331 
fE^JI^fflli fc BM8ff* Jltt#HJ? £> *» fc § ilfc . V-y 

ummk, iobb^kbr. v-y2\±mm^r. 

hsl is-y^mmk. iobb^e*. u-ye 
limtfflt. i4Bi«ii, v- yumim. i4B 

toUttiSrJROHi^Jtlffigfc, I'-VSliWfESL 2 2BB 
UOWt. U->-9lilltrHft, 2 2BB««^re i 9l^^ 

fciEEft*^. Kco3ti±, mmk, lOBB^K* 

[006 1 ] ( 6 ) ± S B WSt«7)f§gi 

kc l 8 £ StsB'MM&ikZ loo^g/mioryt 

y'jy ££tr L B mm 5 0ml fcSgjS 37 "CX'WM. 

mmttz. mmm(omm^oD 6eo =o. 2^^-^^^ 

r-tWi-F ( I PTG) £fln;t. I 
PTGjSanfifc, 3 7°Ct', iS^OD 66 0 = 1 . O&T 

mmmLtz. mma/m*. 1 , 6oox g , 15^ 

Lysis b u f f e r C 5 OmM Tris-HC 

1 (pH8. 0) , ImM EDTA- 2Na, ljuM 
PMSF ( ~7 x —)V^ •f-ZkX ~7 t ~)V7)V^ U H ) , 1 

o%v-h*|] t=»»L, $£>icyvf— a 

M) »i«lmg/m 1 dtSrflDX.. 10* 

IB*Jifc:»llLfc. lO^^M^IHBiSttJW, N 

onidet P -4 0 ( isf^tiM) 1 
& & «fc 3 tin* . 2^C10 #ISI*±£»B L . * <0 

4 8, OOOXgtl iSHBStoUfc. »6fufc±JI! 
tC^M<7) 2xLaemli sample buffe 
r (0. 125M Tris-HCl ( pH6 . 8). 

2 0%/;l/-tn-;l/, 10%^-^7bx^y- 
/K 6%SDS. 0. I%7'nt7i7- ;P ■ 77k— ] 



5 K^>fl:m«K) ( S D S — PAGE ) Jffot. 

»T«, vv'— y7y/;H (cbb)(; 

fritz* S«fc-$N&3HF*4 ikDaM(;y-!yb'i>I 

[0062] ( 7 ) ^n>r 3f^xi-<^inaft*«fH8 

(1) K<7>«iS 

ws^i taentfcKc 1 8crmmmu 

'J-fVy^lz-A^tttii^C, PstltH 

1 ndlll TflWrLTiBstdfifcLfc. rcoBf^-S:, Tit 

-^?-pB 110 1 - Hm2{;t77o-^y/L 
fc. :«77Xi h'fcpB I 3 5 S- 1 8tMLt. 

jemBftS*lfc*M*JM 1 09^, Esche 
richia coli JM1 0 9/pB I 3 5 S — 
18t^^„ 

[00 63 ] (2) HOT^ays'^^fU^A^cT) 
»A 

(7)-(l) -Cf#^tl.^^:M*P BI35S-18 ( + ) fc 
^V75^S Kp RK 2 0 1 3*£>o7d§lWHB 1 
0 1*, ^fl^fl5 Omg/l cO#7*W ^ySr-^-tfL 
Bl§ffiT"3 7T7C 1 Hjfc, T?'V^7f- 0 WEHA10 
lSJ50mg/l CD#i-~?4 ^y*#tfLBlglfT-3 
7°CT2BfttS*L^o #*g*?&l. 5m 1 ^I 7 ^F 
mSLtzcO-h, LBiSlffiT-^jfL 
fco ^iX^c^fflf** 1 m 1 COLBi%t&lzmW&, 3M<7> 
MlOOwl -fo&lS-U LBiStfi^iS±fi(Ci § , 

2 8 °CT"1§» * T^'ny ^ 'J ^ A fc» 

. i 2 Hat— a^Hwi t 

0. 5 0mg/Uf-7>fyy. 20mg/lA^n 
7^fy, 2 5mg/l^O5A7x-3-;l/^0LB 
S^fftflthta^Lfc. 2 8iCr2HIB«ilLfc«, # 
-an--*igfKt^„ »6*iJtjeWiaMtEtEHAl 
01/pBI35S-l 8t#SL5t. 
[0064] (3) 4s^^o-f ^-hX^<30^ 
i^-o-Y 3?-^X7*Wa ssi lewskij a^fe (JilT. 

wstttif) (T^Rfc^. fT^'»#ff±J; , 9tl 

ft)il06^1. 5mlf i-7"tAtl, 7 0%X^ 

y-;n m l £Jn;l3 4Hlffl«Lfc. ( 5 

%<5Cffi^S^hy-7A, 0. 0 2%Triton X 

-loo t3*ifflaL^ MW7kT5®m&Lfzmz. 

MS07U-1 {M,?yy-X7—7MmMWA. 6 
g, yatlOg. 1 000Xh7SyXh7?Ilm 
pH6. 2) ti^U. rt07u-b 
Sr4°Ct2 B ra^M L T ffiS^H ^flV \ M V vc ffl^-f 
>-dfi— <— ^- (^>-3— SS. MLR— 3 5 OHT) 
(f(=2 2°C. «K 6 0 0 O/P^X, *B*f+T (BJSg 

1 6B#ra. nffiaswra) izx, i oHiiwaiLfc. 

[00 6 5 ] (4) 7/nA7f'J ^AfJO^ 
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IX. 5 — 2. 0 cnMmz®r)^?>z_, C 

IM7Wb (MSOri^-ht2, 4-y7no7i 

0. 0 5xtg/m 1 h^rOi ^Ju^^O) t'BSM 
5fc3fiK3 0 0 0/F7X. 16B#r B 1WJ. 8B#ralHf 

arc2Bisw«L. Mssti (A7^^?-^* 

»gp,6 . 4g/l, p H 6 . 3 ) TSm^mRLfzh 
£tt±K*^ 5fe4Mr##*Bfc&,. *u>c I MTV— 

[0066] (5) %m 

^^mmtmrnx-mmx^ h&x~-tjHzmmLtz®K 
zmwm ( m s^ffimiz? ? 7*? y^mm.2 oou 

g/m 1 C^riJi'StCjDifcfcco) fc»U ^->< OS 
lMT6 0^r B m»Lfc. 5 B« OS Ui 

JWif*K±T*4J-*K«3»&. S I MC7I/-> 
(Msortz-M:, N 6 -(2—f y^yf— ;W Tf— y 

**«BE5jug/ml , IAA^^iiJgO. 15//g/ 
ml. ?77t7>'^IS5 0 0x<g/mltil> I J: 
dtSni-fctcT)) leases 7£3ftK6 0 0 

1 6&IBPI3IIL 8lfflBlfflWT2BnBS»Ufc. 

[0067] (6) ^ngsMt^asiR 

fttlE(5) T2 BIBSatLfcflW-fc S I MC S7I/- h 
(S I MC71/-htM/nWyyB^M4. 
6U/m l >^hi.dizMttz%j(D) fcSWU 3fcgfi& 

6 00 0;^X, 1 6B#Pa1BJIIIL 8B#P B mtfi|T'tS*L 

. l SHBWHcfr LUSIMCS7V- b 

»«iK<i*i4tt23iiB», #/vxim&*MU »i# 
[0068] (7) wmmtmemzi 

^J;3^iJXItt<i±^XT"-ro i 9K l 9. Ft I MTU-b 
lzm<m&&£otzWALtl. 8-1 OBfJL 1-2 c 

mn&comm^m t tz t> <o* e y-t -y f 

tgifi C 5mMKN0 3 N 2. 5mM K - 1/ yfSJf 
(pH5. 5). 2mM MgSO (l 2mM Ca 
(N0 3 ) 2 „ 50//M Fe-EDTA, 1 00 0X 

IIBI ( 7 0 m M H 3 B 0 3 . 1 4 mM M n C 1 

2 . 0. 5mM CuS0 4 N ImM ZnS0 4 s 
0. 2mM NaMoO, . lOmM NaCl, 0. 
OlmM CoCl; ) lml/ij^l)!] CilL^n 

v?7-/^-#7h (ummmm) tjaeu mm 

(TESttl)^i : lfc8teU ItilJfflrate&J&fc: 

[ 0 0 6 9 ] (8) t&^mmsimeomc 



T 1 WFm 1 0 0 fi£ JJE (3) t raK^r^rffi-CMM L , 
MSH71/-K;ilU. HBT3 : 1 0#J-£TV <>f ^ 

[00 70] (9) D N Attffl i: ffVA>f 7" 'J ?'-f -fer- 

-/ 9 *7-)V 5 •/ F t tf y -tr <y F TfMI L , 6 
OOO^X, 1 6 8Wf^BfM, 2 2°CtO^ 

mmxmitg Ltz . <r ft £$#;M#i^Tfcf l#t»>< 

3m l^DNAtttUfflMffS C2 
0 OmMTr i s-HC 1 (pH8. 0). lOOmM 
E D T A — 2 N a . 1% N-y^D-i )l^f)Vaiyy 
-f-bV^J^. lOO^g/miroft-t'K] » 
-HMlfPtfc. 6 0°C. l«rlffl>f y^fA^-bft, 
I'D (10, OOOxg, 1 U, ±ii£ 

?DC7tM : >f V7S;l/7^3-;t/ (2 5:24: 

1 ) «tm*3 0ffo3ta, x^y-;Mfc»£1f-3fc. 
^^TEIfltiHiUc, **t-WuM«9*#&2. Og 
*»^>. 2 0 ju gf^oy/AD N A^ife^. .Tcoa 

RI. Hi ndlll TflJBfL. 1 %7#n-XtS,Ml 
± y m 7' U ¥4 -«r — y a y tffi L ^ o 

[0071] ii«^Toti^v^wstt«a 
^fcasr. iai«t:DNA&aai 

t. $iJHP«P s t I fc±4»m*ftV\ 1 %T#u- 

xyiv-mmMmfy-^y'^ y u r-r -e- y a y t« 

U£. 7'y^^-y3yI7P-7lipKC 1 8 

[0072] v^fy^-i fv ¥4 -fe'-y 3 yji, 

J. 5— • ?t?-->-?" ■ T • 7*'^ hU— ■ 7-a7/L- 
(Molecular Cloning, A Labo 
ratory Manua 1 ) , 19*, S3 1-58 
H CrJ— )Vh' ■ XTO yt? ■ >\— J*— ft. 1 989* 

cod N AKSteovvc l ^T^n-x^mm^cti^ff 

(^-Y^VF-N. T-e-y-rAftM) Iz— m^fyT 
n-y h Lfco f^Hh^yx^/i/S^-^- ( 2 54 n 
m) tc: 3 ^j-raRSSt ^ i*- . DNA£HSLJt. ^W>7' 

uyy&rww 7*'j ^-y -^f-y a y«»^ (5xf> 

^Vt^hM, 6XSSC. 0. 1%SDS, 10^g/m 
ltrSfDNA) 5ml4'T5 0 o C. 2 B#RBy°L-y 

yj^'y -tf-y a y*'ff~?tz, ik^X'Tu-Tzmz., 
5 o°ct— ftA^f ^y -t— y a y^ffo^, 7" 

'J^t'-xa^l y y7'V y$r 2XSSC, 0. 
1 % S D s fc-^trtHMfcT^ffi l 0*^2 ®gt?t L . SI 
V ->T H tgfc^ST- 5 0 °C . 3 0 »|BIT 2 H«t» Lfc . ^ 
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V*f* ( i > , pKC 1 SZmALtzBWMMfa (ii) , 
K^^-co^mXLfzB'mmmi^ (iii)fcovvc. If 

y*JtfcttLfc. 
[0073] JBWHftfls ( ii) i^f^S^^/P 
{±. ( i ) , (ii) . (iii)te£aL£PtettS^'-f/P 
cofS*^. P s t I X'WWiLtz^yyjV-comi ■ 
tx o . 7 k b p ofiS& iy'H i n d 1 1 1 TtJM L*rf 

>-t;pco^ 3 . o k b p coeatc^si!* y-nv-hm 
mzti, Bwstew (ii) (aH»ii4*i , rv^;t3&* 

[0074] RT-PCRlft(?)fOrl/ 
( 1 ) *°'J (A) 

H|iit-i5tnLTU-g.3— 3 1 2 (Gossypium hirsutu 

iL.) fcftKWBfcffivtf;. BURES, 8Hg«IfJ:0 

tnt wtt^i ijv itmm* ^^rnas: uses* i ^ t 

( 2 ) D N a s e 

3 0 — 5 0/ig cO^RNASr 1 . 5ml«-7-f^Ofa 
-7'fc#U 4 0//l«DNaseH«£ 5 ju 1 
CORNaseliM, 1 0 u 1 COD N a s e I %lsaz_ , 
j; - xf-/Hi°n^— hM3Lfof<£fflV\ 10 0// 

xy-/M*ajffiT, ^RNASJWLfc. WJLft^R 
NAC0. 5fSSc07. SMflr^-^A, 2fSS 
cox? y-/k£iSsJu LT ± < ffi#U - 2 0 °Ct— l@m 
BILit. lO.OOOxgri 5#ISBfcMNJtu 

[0075] (3) 7t — Xh7f5yFcDNAC0-R 

DNAaseHL^2jUg (^tRNA^O. 5mli0 

2 5u 1 fcJWLfc. 6 10 
4fflfl>SRJ«ja«, *±-Cft?ttfc. 3' *»C2ig»VI 
Stf N (M=A, C, G ; N=A, C, G , T) tJBftftJn Lit* 'J 3* ( d 
T) 75>fV-i:ie?il|M-MLV (IlSSti) 
7?-XhXf5yl'cDNA^Uc t 

[0076] (4 ) pcRt x&mm 

%£>i\fz7Y—X hXh^yh'cDNASc DNAM 
fclJUlvfc:* 'Jd'(dT)75-fv-i:5 yfAf^ V- 

Xf-y7li 1 94°C, 30fJ\ 42°C, 1#ISL 72°C, 30#T' 
401M yVH7&v\ Sf*^7 2°C. S^MSKJiELJt. 
[0077] ( 5 ) DNAy-^xyxf/l/tMfti 
P C R tiBMM£ 6 y7?y/P7iKy-7 



- 8 0 °C . 10 HtHUJSftS-tt:*- h 5 7 4 
— SrtoJt. i<?)*gSSrEl4t'7K-r„ ZEM4r>c0U—> 
(i 35 sMft-f^T/K i3J:t>"^fflJ4-ocoP— y(i 32 Pi 

[0078] ( 6 ) #M6*JP C RM%05HIh 0IR 

u xrsyu^sfflv^y/i^^flioajLfc. worn 

\,1z¥)V*.\. 5m 1 CT?-f ^Ufi-T'Cil. 3 0 
Oju 1 <75*S}R[niU 104HHHIt»U W>^DNA 
SW£*aiUfc. EUKL:t2 0fflODNABm-£TA? 
n^y/«;^- ( invitrogenftlO iz^y'yxi— — 

DNAJ US t . tSSffi^lJ t'O Ii ?4 
(Messing, Methods in Enzymol . , 101 , 20-78 (1983) ) tiZ i. 

WJ-ofz* 5' IKATG<?)X^-h3h'yH*4^ 

y>u— ytoV-iTfi. lBiffl^i*^c DNA5-4" 7"? 

'J-KPC RffiT'X ? \) -x y ^ L tz . 
[00 79] ( 7 ) yyn ••/ hJBflf 

V^ffi!^:?— 3 1 2 (G.hirsutum) SrffitfflsmtJIi 

)Vt< xyvAX%^fd-z2^>(D9'o-y (Gh2, Gh3) 

5. H6. mi jmm&^-t ^^es. Gh2«±iFi 

TEf*. 8Bg^*«ti:E* (intact ovule) "CtK/W 

7* y ^>f x tat ( m 5 ) . § & , g h 2 **a*toj£* 

m^mr%amm?$>&mtm. 6H, sh, 10 
B, i2Bt$itfi 5BB^«Tifi<^-f yyyjx 
Lfz (116) . -r^fe. Gh 2(iyy*l*|#*at/% 

ai^ntzttteiBM-r^ < fen lt v ^ ; t ww ^ & t & 

■otz. 

[0080] — 7f . G h3liS# ( Petal 

(intact ovule) T'^< A>f T^U ¥4 Xhtz (H7) . 

S^tc. Gh3(7)B§SM#Ptttcov>Tl)S^t l r^. « 
«H*SRtf|Bli«»r**BIWBtt. 6B, 8 0, 10B 

&<mmx'm.<f^-?v¥4XLiz (as) . -r^^ 

*> , G h 3 {±-7 y SUE f«&t/fi}iB#M£t»ffi*ST--^ 

[008 1 ] ( 8 ) SE*D3fif^f t «*tny-M 
G h 2 , G h 3 jtgflMl St*Ojtex-^*ga?iJ^r 
-^^i^Oy-SiJff-jyt, Gh2ll AC 
P (Acyl Carrier Protein) i; ftV^ffiRtt^^L^. T 

ACPi;5 8-6 9%^Mtt&SUc (Si), t'jy 

*n h fix ^hm$i=m. k <m&8m<r>mmiiz*> 
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4MKfc«#3*iTH4 1 2 fll^TS "T^T^ 
M!li^CPte*4t>«0fc— StLfc. ^C0V^ACP(±# 
^ISffi 1 ^ (monocotyledonous ) bM^FM (dicotyledono 

us) m^<n&mmmtmw&<mm£ififo%>» wmuac 

PcrMWUi.. h 7 y X^7f K t A C P ^ y A7 

tlX^&. G h 2 «i7 ^li#IWA C P I. i: #i 
t>tl&* ;c07^1iflIWAC P c D N A(l CCTAA 

k (v=mmm*i>*>. ^*acpiii t x<mx 

g2 0K4 0//m, S§2 0mmi^4 0mm(?)f- 
WlffcS. 1 0 0 0 — 3 0 0 0f§c0ft£O 

mmx'h o , <i oisr;: g h 2 igf jigs < ^jg 

« v mmzfcx. h f^wmimmznmm^mi lx ^ 

Gh3fcov^(4BttBi&F« 

[0082] 
[HI ] 



■7 £ $8S£A C P HteM^f AC P (Bits* 






DNA 










sh^ny— CO 






6 5 


67 


iyn^5?^X^ACP 1 




6 5 


6 1 


^^VC'ACP-l 




6 8 


59 




6 5 


59 


Cuphea lanceolata 




6 9 


Gl 


Brassiea napus 


1 


6 9 


58 











[0083] gfflgB v^«*B»j«fc:B^^-*a&F 
coy-cr— — y^' 

1 . *°>J (A) ♦RNAOlHt! 

B^tilt&tTV^X- b°V (G.barbadense) ^ffigtfflEl 

cfflivt. istes 5 a bj&»6 1 5 0 g^jffiBfctimEa, 

tSMSU IftWTtMiKWUc. ^<7) 

1 0 mifotttiiffl 0 . 2 m h u xmmmm. c 5 m/ 

T-^y^t^T^-K 0. l%B-><.)Vf]->°Y-A9 

i%*f;t'^tny h> <m.w.360,ooo) , 

0. 6 2%N-77n^/l/W3yylfhy>At 
pH8. 5) £Jni_, #'Jhny*tyt^f- 
(K I NEMAT I CAttM) £fflV\ *JfrT2#ISB& 

?Mi7, 0 0 0 x gx-2 o4HB»(MHtu ±mz® 

[0 0 84] ;o±MSrS7^nxtr^t, 

*3*MffcAilfc 5 . 7 M*-ffc-k i--^ 1 . 5 il fc 
tfhSHcfi/iU 155, OOOxg, 2 0 "CT 2 0 K5fal 



±it£jrCRNA<7)ftJB£|I|JKl,*:. z.<n 
*ft«££3ml<7)l OmM Tris-HCl, ImM E 
DTA ■ 2Na, pH8. 0 ( T E Sfftl £ Dfji ) izW 

*}VT}VU-}V mmt. 2 5:24:1) £7J[J;LJK 
LfcflL a^Ht^fto T±S«*S ft HJR Lfc . 
&£>*lfc*Jlfc:, 1/1 0fg*<7) 3 MpK^ h U *7A 
(«ItpH6. 2l / zmm) b, 2. 5fgiWi^y 
-;l-Sr^Jn LTil < L. -20 °CT— BftffS Lfc . 

1 7, 000Xgt'2 04HB»MH*U t#^> 
*tfcifcl8£ 7 0%x^y-;kT^tTMffi$g*#L^« 
[0 08 5] £0>9HBMMit*5O 0/xl«Mi*^TE^ 

6 5 "CT 5 4Mffl>f y^r a.^- h Ltzm. *±-CSi& L 
fc 5 ,IfLt2X)g^g|gfJR ( 1 OmM Tris-HC 
1 „ 5mM E DTA • 2Na, 1M NaCl, 0. 
5% SDS, pH7. 5 ) Sr^ifc&S i 3 CRNA 
JBSSfcJll* . fWtlfl (lOraM Tris-HC 
1, 5mM E DTA ■ 2Na, 0. 5M NaCl, 
0. 5% SDS, pH7. 5) X'^^m-itL^V 
idTWn-X*5A (7oyf"/7itl) 

t» Lfca. mmmmm (iomM Tris-Hc 

1 , 5mM EDTA ■ 2Na. pH7 . 5 ) T'P o 1 
y ( A) tRNAZmttiLtz* 

[0086] »6*ifcsaiiSfc. i / 1 om&n-wB&n 
3mmni-hv i yM,7mmb2. 5{§m(o^?s->u$: 

flnifi^-U -7 0°CT»SL^. 10,00 
0 x gfjS'^liSrlT^^s »&*ufcaaR£ 7 0 

y -ji-x-mft Lxmsstm ttz . i ^igMSp a n ^ bjs 5 

0 0 ^ 1 <7)T e L . H- V 3" d T-fe;l-a —x 
Wl^ftpo 1 y ( A) + RNAt^V-»TJ4. cDN 

A^^f^'J-t, foryyy+;i-x^u--y 

^fcfflV^i cDNA7n-7'«fl(;, «lt#*ff±IB 
<?5y^«St^^f#^iX7tp o 1 y (A) *RNAC-9^ 
T!if-f7 rl/y^/P • X9 U -— V^Z^h c D 

nato- ycofmiz m v ^ . 

[0087] 2 . UttfilSSWc DNA5^ /5 'J 

c DNA5^f 7 , 7'J- <7)ffsM(iZAP-c DNA Sy 
nthesis Kit ( StratagenettH ) SrfSffiL 
fc. 1 . T-»tf**)iIC0V^««l*^#/biX^P o 1 y 
(A) + RNASrHMt LT^'J3" (dT) 77-^7- 
tifilg^SS^ffl^X GublertHof fman4 
<5077ffi [Gene, 25, 263-269 (1983) ] ti^2*fcDN 
A^^LJt. ff^it^cc DNA«M»CE c oR I 
T-fy?— ( F*l§K;X hoUSpelf^ ^f$o ) 
StjSSU Xho I-CM-fkL^f*. f«A7r-yX 
— . AZAPIIT— vUcOEc oRI tXho I gffi 
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fcjSSSL -!>h*hX3 A" 7 ^r-y>^ 7 f (Strata 
geneftSL GIGAPACK Gold ) SrfflW ^.y^-y^^ 
fr^W «lSUREtt(OD 660 = O. 5) (3831% 

* WtffSHtWSWPS: cDNA?^?iJ-tLfc. 
^co^-^y^U— <W-fXti5. ox l o e Tfo~otz<, 

[0088] 3. yv—ycDtm 

IlLitpo 1 y ( A) + RNA£i§Mfc LT. t'Ja' 
(dT) /7-f7-i:Ii?ifM-MLV 

K) ifflV^cDNAJMl/fc. Poly 
(A) + RNA£K i 9GfK •fctbtzTfrti V Sn**»5ffil 

SrfT&VX %tiiltlcDNA$:MMtLX. Random Pri 

med DNA Labeling Kit (USBftS) SrfflWC. 32 PfM 

c D N A tgttt#ltffjhJfflW7^l»lt3^6»6 W£ 
cDNAj; 0HML^ 32 PSIiTn-7'"^^^fl.^^ 

Vis^jV- X7V——yyi l zf&\^z<, 

[0089] 4 . i»Bttitatfl»wifcH^«ae^ 

7 U - £ HfiSc-T ^7T-y'S; *BllB (OSSfe § *T L B * 
^t§tfi±TJi3l§^r. *t5 0 , 0 0 0l«7T-y'DN 
A£^ft^ft.2f%<?)7M ny^y/i/y (y\-f H — 

[0090] 7r-y'DNA^LIo?tNDy^y 
■fVy^TJV^^^&m. ( 0 . 5 MN a O H, 1. 5M 
NaC 1 ) £-^*$FIIUifcSf*U 4#ISfifciBU & 
tc4>lP?S(0. 5M Tris-HCl. 1. 5M N 
aCl, P H8. 0) **A/S^K±t»L54MB3(ai 
L?t. 2XSSC (0. 3M NaCl s 0. 0 3 M 

^xyfztb'JW) T-»L^f*. xyyv-y^x 

b7? ] Jy#— (StratageneftS) DNAOEI 
J&fcfrfcofc. m^m^tc^tz±Auyy<yy\yy 

yvyA-e—i/aymm. c 5 o%*;^7S h\ 

0. 5%SDS. 6XSSPE (3M NaCl, 0. 
2M NaH 2 PO,, 20mM E D T A • 2Na, p 
H7. 4). 5xf>-A;|/MK0. l%yja- 
/K 0. 1%^>J b*=./i/tfnU h*>\ 0. l%'7^lfil?f 
r^7*5y) , 5 0//g/ml^tt-+ryif^DNA£# 

W] tftfc^T. 4 2°CT-3B#^ru^^ yu^-tt, ± 

IB3. tfSL/tcDNA7'n- y^JUi. 4 2°CT-2 

Ottit, 2xssc, lxssc, o. SxsscfcJ; 

IX 0. 1&SSC JSSfcfflVvC, 4 2'CTl 

b#Pb1— 2 swmst^ L-Jt . <r o.x y-fv y Ltzik, 

[009 1 ] -tiOtaa, *yT^77o-7 (ttttfeB 
JO) T «fc OaK'vf y-'L> r-f XLfcitt? C7-y£ 3 4 



Jt^n-yt-ov^tllWfiJIWMt. KC2 2!iKfc:** 

^SftSjtfjr? [D.M.Zurek and S.D. Clouse, Plant Phy 
siol(ROCKV) 102. 132. (1993)] . TX^f, hvh^co^r 
yn7'WVh7yX7i7^' Cffi^. J.Biol. Che 
m. 268 , 25364-25368 , (1993) ] W^t'FTyX Olf 
WmtznSmfcimr&me r i -53H£^ [Medfor 
d, J.I., Elmer, J.S.,and Klee, H.J., Plant Cell, 
3, 359-370, (1991)] t a5#WtSfBHtt*«2b h , 
[00 92] KC22(:oW77y/7^ H 

H8SKi:*tJHK» (HI*) TWy-ify-MW^fi^^ 
fc. 77y77^ h**-&tf*gtfi-C7B(SK»*&*(in vi 

^V^glffiT-|5]«5rtS#(in vitro) *ff-oT1&t>tUzm 
It, SfcfcWTEtt, 7BS^y^7b5I«(in viv 
o)#>£>, Ztl^fXRNA&M&L. KC2 2 0?&®i£ 

m , 7"7y77^H'ti| 1 KC2 2 ^fiSWIfiflgS 
^Ji&jWcSfUt. yitirj— 3 1 2(Gossy P i 
urn hirstum) (SNEf£ s 7 BOintact : lb 

KM ^ffit in vivo^ltRNA, 10- 8 M77y7 
74* Ht±*in vitri«fRNA ( 7 HIBP3*LfcIffiBls 
: *5MH) H i.1/V-y 3l<i in vitro «ffiR 
NAnyinnl (7 Bra*8*L7tKSfei&»!i>#fc : it* 
M) KC2 2i±l//M7'^y-y v-f HSr-#tf±g 

lffiT"K^t§* UfcWTCat < fm, Ltz . I«:t!±KC 

2 2^'7"7y77^ FfcioTfBft&nPlttSiVtV^i 

[00 93 ] KC2 2t7)7 r-y'DNAH, 
• X? yi/'gyStJ; 0 c D N A4 h &SO/7 

XSh7n-y P KC22^tit s H'yt'^'X? 
y , y ; a>&(±. Zap-cDNA Synthesis Kit (Staratagene 
fflK) CO^m^-otz. KC2 2^tf77-y'12 0 
0 ^ K TCMSX Ll-Blue SiSM 200jul, 'VP 
^-7r-yR4 0 8®}S?« 1 a< lSriiHf 3 7°Cf 1 5 
4Ma>f a^— h LXcf^, 3ml CD 2 X YTlgffl$r jDi. 

3 7 °CT* 2 BfPaljiffitS* L, 7 0 °CT* 2 0 ftmm L . 

*WMi ( 4 , 0 0 0 x g , l 04H1) fC±» ^nUK 
Lfc. f#^ft^±?f3 0^tli:^|»|fiSOLR!gjSJBE3 
0 // 1 SrM-tf s 3 7 'CT" 1 5 3>PbK jz.^— h L 

a, ry¥isvy&5 oppm-stjiLBBXtgmzWu 

1SBL, 3 7°CT— BfcBitUfc. aa--SrJFMtfc 
T^Uffiii. cDNA^fyt-h^77XSK?0- 
ypKC2 2S-^TV^. 

[0094] ZCOy'yX 5 H P K C 2 2 4itf0ff Affi?iJO 
J£*E?lJ?*/£Sr . X^ft^fyffi [Messing, Methods i 
n Enzymol., 101, 20-78(1983)] lZ X Vfttotz, f#^> 
fifzi&min SrlE^J#-5f 3 . COIB^IJ*^ jt^S^x 
S7S yKE?iJSrE^J#- r f 4£^-. i#i4>«0iWHi, 
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yyi/Jy4 KKHtiS, 1Mffifm£38SM&WM 

«cdna (Dt&min . MTsy stsd^i & o 

[0 0 9 5] 5. ^ttfcj 4 BW3t£rF0>$eK 
KC2 2 1 0 0//g/il«Tyty 

Lfc. tg»?g«}gJK#OD 660 = 0. 2 t=Sro5t±:i^ 

t\ ftjftKi omMtii j: ac-f y7ne/i'-^ - d 

— ( I PTG) Sript, I PT 
GjRBUfiL 3 7°CT\ »OD 66( = l . O&TWm 
i§*Lfc. *g*#*TSL 1 , 600xg, l 54HH»fc 
L-WfrSrEUKL/t,, HJKL7tlfi#;£4fgS«Lysis buff 
erCSOmM Tris-HCl (pH8. 0). lm 
M E DTA ■ 2Na, 1 u M PMSF (7i-/W 
1-)VX)V7lr~ /V-y^U F ) s 10% Sucrose] WIS 
»U Lysozyrae (y/7ttl) Srl^UKlmg/ 

■lt^riiatcjni, l 04HH*Jifc»«Lfc. 10* 

f£ s Non idet P-4 0 ( jy^ftgl) ^iRjftK 1 %(C 

4 8, OOOXgtl BSBBS'tUfc. »6*Ufc±» 
t£^M<7)2 XLaemli sample buffer ( 0 . 1 2 5M T 
r i s -HC 1 ( pH6. 8 ) , 2 0% glycerol . 1 
0% /3-mercaptoethanoK 6% SDS, 0. 1% 
Bromophenol Blue] itUX.^ 27jfaWW )VLfdtk. SD 
S-rr'JT^^I/TS Y¥)VmmM ( SDS-PAG 

e) trftft-otz, aawsm*. yM^vy-yijur 

>V7)V- (CBB) fciOSftfeU, 7%ML 2 5% 

* * y -/PifcteX JKfi *fr2r -> . BWt"f~l> 3H^* 3 
9 k D a ftifi (c A y F tfJi h ft , B Wat £ «g 

[0 0 9 6] 6. 5/n>f3fi-X'f«J9OTaft*i7)ff» 
( 1 ) b'OM$ 

la^jn-^- 3 fc^si,*: k c 2 2 «jgMe?ij =t o t>- y 

— r% y/7l/-A^f^t^j; at. D r a I 
ifL^. ItODraII^pUC19«SmaIt^f 

I, H i ndlHT'OTrU 3 5 S^n^E— ? — COH i 
ndlll % Xho I Bp y r£ H 7 — y^Ut. 

tCl^y-n— i n dill . S a c I TtyffiL.^ 
'ft'J-^j'-pB 110 1 — Hm 2 COH i n dill 

KSac I ±X"<vmizy-y*7v3— -y/L/t. i<7X7 
7XSK^pBI 35S-22 ( + ) fctfa&Lit. =Sr 
JBmaH3*lte*JWJMl 0 9*. Escherichia 
coli JM1 09/pB I 3 5S-22 ( + ) b-fo&l 

T5X$F£pB I 3 5 S — 2 2 (-) , iil^-g-OA 
HMSrE. coli JM109/pBO35S22 
{-) tfa&Lfz, 

[0 0 9 7] ( 2 ) 77^5 HW^nA'^f'J^M 



6-(1)T1I^«IpBI3 5S-22 ( + ) t^- 
;W^-T5XS FpRK2 0 1 3*S^7vM«HB 1 0 
1»£. -eft^ft-S Omg/ 1 cO#7"V>f i>y*-^trL 
Btgtffir 3 7°CT 1 Hfc. 77'aA7f 'J WEHA10 

1 flc£ 5 0 m g/ 1 (OAi-Vj y-ySr^tfL B*g«rC3 
7CT2*S*tfc. #8itiKl - 5m 1 &X-y^yF 

f - a - 7l,zm *) MM L tz<D*> , LB tgiftTi5t# L 
Jt. ^tl.^C0S*5r 1 m 1 <7)LBtSta(C®5Sf* N 3«cO 
SSr 1 0 0 At 1 "T^^U L B±Sffi»^±Slffitt § . 

2 8CT-1S*LT7 0 9X 5 Ptr/W^f'J «7A 

^eas -tfjt . i~2 Bf^t-SB * a ^sr*^ t 9 , 

5 0mg/U+7-iyy, 2 0mg/ WW/D7-j 
y->\ 25mg/l^n7A7i-3-mtfLB» 
^B&Jifci&ftLfc. 2 8"CT2HIBIS*Lfc«. #— 
3n--£aHKUfc. »S>*ufcJKPnailfleS E H A 1 0 
i/pb i 35S — 22 ( + ) fcifr^Ui. ryf-c>- 

XSEHA101/PBI35S-22 (-) tfti^t 

[0098] ( 3 ) ^y-n-f % i-Xi-com^ 
y-O-f i?-hX'7^Wa s s i 1 e w s k i j aft (JilTW 

f*)SlO&Srl. 5ml-f-A— 7'icAtc, 70%x^y 
-;Hil*llDi34MBlHIL,fc. fc^TKMt ( 5%& 
ffiiS«K^hy7A. 0. 0 2%Tr i t o nX- 1 0 

o) C3 ttfflm l , »«7kt- 5 @^ Ltzmz , M S O 

TP— F (A5^y-X^-i/iiS|iSli4. 6g,y 3 
«10g, 1 OOOXh'^SyXF-y^Mlml/y -y F 

pH6. 2)tB^t/to ;»7>-h^4t:(:2 

^— (ty3-I. MLR-350HT) 4>fc2 2°C, 
7t5fi)S6 0 0 O/P^X. SB^f+T (fil 6B#r H 1. m 

m8vm)tzx. loaiaPsatLJt. 

[00 99] ( 4 ) T/W^f'J ^i^JSi^ 
ItrlBT'l 0 

t.^tl. 5 — 2. 0 cm^t-tJJO^^X.. CI 
MTlx— F (MS07WMI2, 4-y7on7i; 
^r^KSr^SaO. 5//g/mU ^H'^ySrO . 0 

5SS3 0 0 0)V7X. 1 6ff#P^J!»!. 8B#^BOTT"2 B 

6. 4g/l. pH6. 3) XSfeiiZmiLtihCO** 
ti^ix 1 ml-To^- L . z\<DWz% }VZ.it L 

M^. ^7r^r*ir*l^#. ffLV^C IMrWhfcA^r 

[oioo] ( 5 ) i^a 

zmnm (Msmimz? ?y * ^yzmm^ oou 
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(MSOTWM:, 2- i p£#^lJK5/xg/mL I 
AASrHilUKO. 15^g/ml, ^77t7>^ilS 
5 0 O/tg/mlt^S J: -3^J[I^^i>£7)) 
3t3iiJ£ 6 0 0 0 )V 7 X . 16 %mW& , 8 NHaBgWC 2 

[oioi] ( 6 ) jmggusMaxR 
tuiBT-2 BmmmLfcWFrz s i mcsti/- n ( s i 

MC/k-btM^oWyVBi-ift^. 6U/ 
■ifc!Sr*J:'3t:lini./sfc<o) KSBMBU 0 0 

ljUStttfrU^S IMCS71/-M;^IU; 0 jf?ft 

/k* tarsal *»maft*w±iKeLfc. BWWMi 

[0102] ( 7 ) JfMfcMttWf?* 
V \k 3 tdl^ fc b < fct* 9 K 0 , R I M r ]✓ — b 

tce<***i-5(c#tfe. 8~i oaa, 1-2 cm 
nm^m^m^^m i tz t> co % t? y -t - y b x-mmmg 

tiC5mM KN0 3l 2. 5mM K-V>^mW& 
(pH5. 5). 2mM MgS0 4l 2mM Ca 
(NO s ) 2> 50/iM Fe-EDTA, 1000x1 
Iff (7 0mH H3BO3, 14mM MnCl 2 , 
0. 5mM CuS0 4 , ImM ZnS0 4 . 0. 2m 
M NaMoO,, lOmM NaCl, 0. OlmM 
CoC 1 2 ) lul/Vy WlO fcaLftav?^ 

U S^JftflHi, hfcA-Jfa?^ b (TE 

stt»> si : i(cai^Lis«fflHa^««taufc± 

[0103] ( 8 ) tn&ttriRHtt&ojHft 

t 1 loofiio) k mm^mx-mm l . m 

S H71/- r- tcf§« Lfe . liB 3 : 1 COffl&T^A tfu 
[0 104] 7. DNAfl&ffifclMrwW yj^'-f-fe— 

■pcsaiLfc. 2 anas. P7?^-i^i&t'f7 

#U lg^TtO. 3ml^DNA»{fJffl|fircK C2 0 0 
mM Tris-HCl (pH8. 0) % 1 0 OmM 
EDTA— 2Na s 1% N - 5 ^n-f tWfoxisy-)- 
r-iJ>7A, 10 0/xg/ml proteinaseK] SrJni.+7> 

msfLtz, ( 1 



0, OOOxg. 10^) U ±ff*S7^crX-CiF 
: -fV7S/k7/k3-/l/ (2 5:24: 1 ) Stffi 

2 0^ig-fOtfO^VADNAj&«^^fc. iWd^l/ig 
WDNAiffl^T, ^a^'iX^S'JPfiPSE c o R I . H 
i n d 1 1 1 TWWi U \%TJiv -xmmfcmRVW 
yj \ A 7" 0 -tf- 3 >- L . 

[0105] tfz. ifii^fT-^ti-^^wsM 

T^Sr^. WftttciO. ^«£DNA£fflffi 

L, »B#«E coRI, H i n dill \,Zi.&m\Lm 

%w 1 %r^rn-x^n^gtat»aviMr 

^ g y^fifc t/to /vf 7" 'J 7 A -tf— i-' a >ffl7" 

n-7"iip K C 2 2 inFi-VW 7" U -tf— 

U — V^j.T/l' (Molecular Cloning, A Lboratory M 
anual ) s H9*, SI 3 1-581 C^-^H X7"J 
y^" ./\— A— (Cold Spring Harber ) 1 9 8 9^ 

«DNAMffi^^t 1 %Trfvi-^;vnim.W)%ft 

n'yMt. fMN7yx^f^S^-^- (2 54n 
m) iZ3ftfflffiM$1t. DNAiWtfeLtz. Z(r>Xy-7 

vy^TV)\A y'v yj-v—i/aywgffi. ( sxfVA 

6 xSSC, 0. 1%SDS. 1 Ojug/ml-+r 
7-ffi^DNA) 5mltfT5 0°C. 2Wf^TU>W 70 ¥ 

A^—i/^y^'tt^tz* sv^tro- y^SDi., 50 
"c-e—i&'W 7'u ^'-r ■€— 3 yjff^t . >w y"o 
?A a ycom. ^y7Vy^2xssc 1 0. 1 
% s d s £ *trat»*"c^i 1 0 T^ra 2 l , «gu 
t m tmm&-c 5 0 °c , 30 ^[a-e 2 iua# ttz . ^ y 

74^t^ t mm&MZ'Af-o r v vfg 

( i ) , pKC2 2^iAL«Mift (ii) , 
^-«^^#AL^ff^«fe»* (iii)tcov^T. W>- 

>w yy^w-tf-^ 3 yizx *)mm%ft.fzz/7-r))/co^ 
?-y&&MLtz. 

[0106] (ii) fcJi, (i), (ii) . (iii)ftM 

EcoRI •Z'WmLfzV- 
y7)VX°\$ffil. 6kb P iO. 7kb P , Hindll 

1 -£®w Ltz^-yTfPTitme k b P co&wizftmm* 

BWfit&F** ( 2 ) tffl^iiifL 

[0107] ^»J4 JKP«K»#:4:IH^^>«*«Jt 

Btts y n ? -tx-tis x x&am 3 -cull! Ltzmmm. 
mUtvTz^uA zi-xi-<rm=?-z 1 0 os^^*^-^- 
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tfF«LLteSH*\ 4TTC2 BIBMbkS-frfc. ^fJL ^ [0108] 
-/kS^7fJffiflU:, yvf (tt±M : 1378 

mtfz, mmmamnmmiz^tti. mm. 1 o = -*« 

fc. W± (?ES^)*$ ) <OBl53Effc;£»eL E^ffiH : c D N A to m RN A 

Lfz» H^k n {^RfMcOf* (^rr^ifc) ffeg : n'yh^A rtjWWy-t (Gossypium barbad 

&w±Lfzmnm. 5 1 Bsco^±^tmLtzt^^, ense) 

^VXS^p BI35S-22( + )J t>Ojg«l6m#: SfflOffil : 

(7) P B I 35S-22 (-) V^«Mi*c DNA7^f77'J 

2(;*f 0 ?n-y« : kc l 8 

GAATCCCCCT CCTCTTTTGT TGTGAAGAAA AAAATGGTTG GGCTGTTTAG GTTGGTGAGT 60 
GGGTGTCCGG GACCAAGTGG CTTTGGTTCA GCCTCCACCG CCCAAGAGGT TACCGAAGGG 120 
ATT GAT GG A A CCAACTTGAC TGCTCTAGTT ACCGGAGGAG CAAGTGGAAT TGGGTTGGAA 180 
ACTTCTAGAG TATTGGCTCT TCGTGGAGTC CACGTCATCA TCGGTGCAAG GAACATGAAA 240 
GCCGCGAATG AAGCAAAGAA CAAAATTGTT AGAGAGAACC CAAGAGCCCG TATAGATGTT 300 
CTGGAGCTGG ATCTTTGCTC TACTAATTCA AT C AG AT CAT TTGCCGACAA TTTCATTGCT 360 
CTTCATCTTC CTCTCAATAT CTTAATAAAC AATGCTGGCA TCATGTTTTG TCCCTTTCAG 420 
CTTTCTCAAA ATGGATTAGA GGTGCAGTTT GCAACTAATC ATATAGGACA TTTCCTCTTA 480 
ACAAACCTTC TACTGGACAC AATGAAGAAC ACAGTTAAAG CAACTGGGAT CCAAGGAAGG 540 
GTTGTCAACT TAT CATC A AT AGCTCACAAC TACTGTTATA AGAAAGGGAT CCGATTTCAT 600 
AAGATCAATG ACAAGCAAGG ATACAGTGAG AAAAGAGCAT ATGGGCAGTC CAAATTAGCA 660 
AATATATTGC ATGCCAATGA ACTCTCTCGT CGGTTGCAGG AGGAGGGTGT GAACATCACA 720 
GTTAATTCGG TTCACCCGGG ATTGATTATG ACGCCTCTGT TTAGACACTC CGCTGATCTG 780 
ATGAAACTTT TGAAGTTCTT CAGTTTCTTT CTCTGGAAGA ACGTTCCTCA GGGGGCAGCT 840 
ACGACGTGCT ACGTCGCGCT CCACCCGCGA CTCAATGGGG TGACCGGAAA ATACTTTGCG 900 
GACTGCAATG AGATGAGACC AAGTTCATAT GCTAGAAATG AGTCCTTGGG AAGGGAGCTT 960 
TGGGAATTCA GTAACAAATT GATTAGCTCA GTTTCAGAAC CTTAACTCAG ATCATCACCT 1020 
CTCTTTCCAA ATGGCAAAAA AAAAAAAAAA TTGCACTTAC GTATTTTCAC ATTAAATGGG 1080 
GTTTCCTCCA TGGCATGGCA TGAATGAAGG GATGATTTTC AGCATGGGAA ATCTTGAAGC 1140 
ATAATAATAA GCTTAAAGTG CCTTTTACTT TCTCGTTTTC GTGTTAAAGG CATCATACTA 1200 
TCATAGCAGT TGGTTTCCTA ATATGTGTGA ATTTTCAGTG TTTCAAAGGA ATAAAATTCT 1260 
TTCTATATTA TT CAT AT TAG TTTATTTTAT ACGGATTAAT TATTGTATGT ATCATTTTAA 1320 
TT AT ATT AT A AT CAT AT TAT TCAATATACA TATTCTTACT AAAAAAAAAA AAAAAAAA 1378 
[0 10 9] K5(##: 2 ense) 

uw^ss : 323 mmemm = vnnm 

mU 7n-y% : KC 1 8 

: ^yt DT )^ ySVl^S^V-fc: (Gossypium barbad 

sm 

Met Val Gly Leu Phe Arg Leu Val Ser Gly Cys Pro Gly Pro Ser Gly 

5 10 15 

Phe Gly Ser Ala Ser Thr Ala Gin Glu Val Thr Glu Gly He Asp Gly 
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Leu Val 

Leu Ala 
55 

Ala Ala 

70 
Arg He 

Ser Phe 

He Asn 

Gly Leu 
135 
Thr Asn 
150 

He Gin 

Tyr Lys 

Ser Glu 

Ala Asn 
215 
Val Asn 

230 

Ser Ala 

Lys Asn 

Pro Arg 

Met Arg 
295 
Trp Glu 
310 



25 

Thr Gly 

40 
Leu Arg 

Asn Glu 

Asp Val 

Ala Asp 
105 
Asn Ala 
120 

Glu Val 

Leu Leu 

Gly Arg 

Lys Gly 
185 
Lys Arg 
200 

Glu Leu 

Ser Val 

Asp Leu 

Val Pro 
265 
Leu Asn 

280 

Pro Ser 
Phe Ser 



Gly Ala 

Gly Val 

Ala Lys 
75 

Leu Glu 
90 
Asn Phe 

Gly He 

Gin Phe 

Leu Asp 
155 
Val Val 
170 

He Arg 

Ala Tyr 

Ser Arg 

His Pro 
235 
Met Lys 
250 

Gin Gly 

Gly Val 

Ser Tyr 

Asn Lys 
315 



Ser Gly 
45 

His Val 

60 
Asn Lys 

Leu Asp 

He Ala 



30 

He Gly Leu 

He He Gly 

He Val Arg 
80 

Leu Cys Ser 
95 

Leu His Leu 
110 

Cys Pro Phe 



Met Phe 
125 

Ala Thr Asn His He 
140 

Thr Met 



Asn Leu 
Phe His 



Lys Asn Thr 
160 

Ser Ser I le 

175 
Lys He Asn 
190 

Ser Lys Leu 



Gly Gin 

205 

Arg Leu Gin Glu Glu 

220 

Gly Leu 



Leu Leu 
Ala Ala 



He Met Thr 
240 

Lys Phe Phe 

255 
Thr Thr Cys 
270 

Lys Tyr Phe 



Thr Gly 

285 

Ala Arg Asn Glu Ser 
300 

Leu He Ser Ser Val 

320 



20 

Thr Asn Leu Thr Ala 

35 

Glu Thr Ser Arg Val 
50 

Ala Arg Asn Met Lys 
65 

Glu Asn Pro Arg Ala 
85 

Thr Asn Ser He Arg 
100 

Pro Leu Asn He Leu 
115 

Gin Leu Ser Gin Asn 
130 

Gly His Phe Leu Leu 
145 

Val Lys Ala Thr Gly 
165 

Ala His Asn Tyr Cys 
180 

Asp Lys Gin Gly Tyr 
195 

Ala Asn lie Leu His 
210 

Gly Val Asn He Thr 

225 

Pro Leu Phe Arg His 
245 

Ser Phe Phe Leu Trp 

260 

Tyr Val Ala Leu His 

275 

Ala Asp Cys Asn Glu 
290 

Leu Gly Arg Glu Leu 
305 

Ser Glu Pro 

323 

[0110] m^m^r : 3 
SS^J<7)fi$ : 1035 

MFlCOMM : cDNA to mRNA 

mm 

CAATAATTCT CTCTGTTTCT CTGGTTTAAA 
TTTGATTTTA TCTTGTGTTG TTACACTTTC 
CCTTGAAGAT TTTAGAATCA CTTGGTCTGA 



: rfi^tf^ ;S7l^S^>-b (Gossypium bar bad 

ense) 

?V—y& : K C 2 2 



CATGGGTATG GGTTTAAGGA ATGGATTTCT 60 
CCTCTCAGTT TTGGGGCGAC CTGCCACTTT 120 
TTCTCATATT AGGCAAATCG ATGGAGGGAG 180 



(20) 



*SRPP9-7 5 09 3 



AGCCATCCAA CTTGTTCTCG AC CAAA ATT C AGGCTGTGGA TTTGCTTCTA AAAGGCAGTA 240 

TTTGTTCGGA CGTGTCAGCA TGAAAATCAA GCTCATCCCC GGCGACTCCG CCGGAACAGT 300 

CACCGCCTTT TATATGAATT CTGTTACAGA TGCTGTGCGA GATGAGCTAG ACTTCGAGTT 360 

CTTGGGAAAC CGTACCGGGC AGCCATATAC GGTTCAAACC AATATCTATG CCCATGGAAA 420 

GGGTGACAGG GAACAAAGGG TTAACCTTTG GTTCGATCCT GCTGCAGATT TCCATACTTA 480 

CTCAATCATG TGGAACCATC ATCAGATTGT GTTCTATATT GATGAAGTGC CAATTAGGGT 540 

TTATAAGAAC AATGAAGCTA GAAATATCCC ATACCCAAAA CTCCAGCCAA TGGGAGTTTA 600 

TTCAACGCTG TGGGAGGCTG ATGATTGGGC AACAAGGGGA GGTTTAGAGA AAATTGATTG 660 

GACCAAAGCT CCGTTCTTAG CTTATTACAA GGACTTCGAC ATTGAAGGAT GTCCGGTTCC 720 

AGGGCCAGTA AACTGTGCCA CAAACAGTAG GAACTGGTGG GAGGGCACTG CTTATCAAGC 780 

CCTTAATGCC ATGGAAGCTA AAAGATATAG TTGGGTTCGT ATGAACCACG TGATATACGA 840 

TTACTGCACC GACAAGTCCC GTTACCCGGT TACCCCACCG GAGTGCATGT CCATCATCTG 900 

AAAATCCAAA CCCAAGTGAA GTTTCGTGTC CTATTTTACG TACATATGTA CCTCCCTTTA 960 

TACAAATAAT AGAGCCATGC AAAAATTGGG TTTTAAAAAA AAAAAAAAAA AAAAAAAAAA 1020 

AAAAAAAAAA AAAAA 1035 
[0111] ffiMS-^ : 4 ense ) 

iwkoss : 289 mmcomm wwm 

?v-y^ : KC2 2 

: r?'>h°^A r<^r^y-t (Gossypium barbad 

Met Gly Met Gly Leu Arg Asn Gly Phe Leu Leu He Leu Ser Cys Val 

5 10 15 

Val Thr Leu Ser Leu Ser Val Leu Gly Arg Pro Ala Thr Phe Leu Glu 

20 25 30 

Asp Phe Arg He Thr Trp Ser Asp Ser His He Arg Gin He Asp Gly 

35 40 45 

Gly Arg Ala He Gin Leu Val Leu Asp Gin Asn Ser Gly Cys Gly Phe 

50 55 60 

Ala Ser Lys Arg Gin Tyr Leu Phe Gly Arg Val Ser Met Lys He Lys 
65 70 75 80 

Leu He Pro Gly Asp Ser Ala Gly Thr Val Thr Ala Phe Tyr Met Asn 

85 90 95 

Ser Val Thr Asp Ala Val Arg Asp Glu Leu Asp Phe Glu Phe Leu Gly 

100 105 110 

Asn Arg Thr Gly Gin Pro Tyr Thr Val Gin Thr Asn He Tyr Ala His 

115 120 125 

Gly Lys Gly Asp Arg Glu Gin Arg Val Asn Leu Trp Phe Asp Pro Ala 

130 135 140 

Ala Asp Phe His Thr Tyr Ser He Met Trp Asn His His Gin lie Val 
145 150 155 160 

Phe Tyr He Asp Glu Val Pro He Arg Val Tyr Lys Asn Asn Glu Ala 

165 170 175 

Arg Asn He Pro Tyr Pro Lys Leu Gin Pro Met Gly Val Tyr Ser Thr 

180 185 190 

Leu Trp Glu Ala Asp Asp Trp Ala Thr Arg Gly Gly Leu Glu Lys He 

195 200 205 

Asp Trp Thr Lys Ala Pro Phe Leu Ala Tyr Tyr Lys Asp Phe Asp He 
210 215 220 
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Glu Gly Cys Pro Val Pro Gly Pro Val Asn Cys Ala Thr Asn Ser Arg 
225 230 235 240 

Asn Trp Trp Glu Gly Thr Ala Tyr Gin Ala Leu Asn Ala Met Glu Ala 

245 250 255 

Lys Arg Tyr Ser Trp Val Arg Met Asn His Val lie Tyr Asp Tyr Cys 

260 265 270 

Thr Asp Lys Ser Arg Tyr Pro Val Thr Pro Pro Glu Cys Met Ser He 
275 280 285 

He 

289 

[0112] K#I#9 : 5 : =f S/-fcT^ /^A'fy-fe (Gossypium barbad 

Wi^iCO^ : 1041 ense) 

1S^[J£0«« : cDNA to mRN A ^O-y^:KC03 

mm 

ATGGCTTTCA AAGCTCTGCT GCTGTTACTA TTGGCCACTT TTCTGCTTGT TTCAACAACA 60 

GTTGCTTCCA ATGAAGTGGG AGTGAAGACT GAGATTAAAT ATGCTGCTCC TGTTCCAGTG 120 

AAGGCACCTA TCCCTGCTCC ACCCGTTAAG CCTCCCACCA CTCCGGTGCC GCCGTACAAG 180 

GCTCCAACTC CAGCACCCCC AACTAAGGGC CCCACTCCAT ATAAACCCCC TACCAAGGCC 240 

CCCACTCCAC CATATAAACC ACCAACCAAG GCTCCTACTC CACCATATAA ACCCCCAGCT 300 

CCTGCACCAC CAACCAAGGC TCCTACTCCA CCATATAAGC CCCCAGCTCC TGCACCACCA 360 

ACCAAGGCTC CTACTCCACC ATATAAGCCC CCAGCTCCTG CACCACCAAC CAAGGCTCCA 420 

ACTCCACCAT TTAAGCCCCC AGCACCAGCA CCACCAACCA AGGCTCCTAC TCCCCCATAT 480 

AAACCCCCTA CTCCCGCACC GGCACCTCCA GTCAAGGCCC CTACTCCCCC ATATATGCCC 540 

CCAACACCCC CAACCAAAGC ACCAACTCCA GCACCAGCAC CGCCAACTAA AGCACCAACT 600 

CCCCCATATA AGCCCCCAGT TCCTACACCT CCAGTTAAGC CACCAACAAC TCCAGCACCG 660 

CCTTACAAGC CACCAAGTCC ACCATTGCCA CCTGTTAGGA CAAAAAAGGA TTGCATCCCA 720 

TTATGTGGAC AAAGGTGCAA ATTACACTCA AGGACTAACC TATGCTTGAG AGCTTGCATG 780 

ACATGCTGTG ACAGATGCAA ATGTGTCCCA CCAGGGACAT ATGGCAACAG GGAAATGTGT 840 

GGCAAATGTT ATACTGATAT GAGAACCCAC CGCAACAAGC ACAAATGTCC TTGAAAAGCC 900 

CAACCAAAGC CCCCAAAAAA CGACACTTCT TGAGTATGTG TTTTTCATAT TTGTAATAGC 960 

AAAAAAGCTT GCAGTAATAA GTTCTGTAAG AAGAGAGGAA ATGGATGGAT TTCTTGTAGT 1020 

GTCAAAAAAA AAAAAAAAAA A 1041 
[0113] IB£iJ#^ : 6 ense) 

wmn&z : 297 mmcomm vnnm 

mm ?u—>%x : KCO 3 

: r?"Vb OT ^jU A^A'fy-fe (Gossypium barbad 

Met Ala Phe Lys Ala Leu Leu Leu Leu Leu Leu Ala Thr Phe Leu Leu 

5 10 15 

Val Ser Thr Thr Val Ala Ser Asn Glu Val Gly Val Lys Thr Glu He 

20 25 30 

Lys Tyr Ala Ala Pro Val Pro Val Lys Ala Pro lie Pro Ala Pro Pro 

35 40 45 

Val Lys Pro Pro Thr Thr Pro Val Pro Pro Tyr Lys Ala Pro Thr Pro 
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50 55 60 

Ala Pro Pro Thr Lys Gly Pro Thr Pro Tyr Lys Pro Pro Thr Lys Ala 
65 70 75 80 

Pro Thr Pro Pro Tyr Lys Pro Pro Thr Lys Ala Pro Thr Pro Pro Tyr 

85 90 95 

Lys Pro Pro Ala Pro Ala Pro Pro Thr Lys Ala Pro Thr Pro Pro Tyr 

100 105 110 

Lys Pro Pro Ala Pro Ala Pro Pro Thr Lys Ala Pro Thr Pro Pro Tyr 

115 120 125 

Lys Pro Pro Ala Pro Ala Pro Pro Thr Lys Ala Pro Thr Pro Pro Phe 

130 135 140 

Lys Pro Pro Ala Pro Ala Pro Pro Thr Lys Ala Pro Thr Pro Pro Tyr 
145 150 155 160 

Lys Pro Pro Thr Pro Ala Pro Ala Pro Pro Val Lys Ala Pro Thr Pro 

165 170 175 

Pro Tyr Met Pro Pro Thr Pro Pro Thr Lys Ala Pro Thr Pro Ala Pro 

180 185 190 

Ala Pro Pro Thr Lys Ala Pro Thr Pro Pro Tyr Lys Pro Pro Val Pro 

195 200 205 

Thr Pro Pro Val Lys Pro Pro Thr Thr Pro Ala Pro Pro Tyr Lys Pro 

210 215 220 

Pro Ser Pro Pro Leu Pro Pro Val Arg Thr Lys Lys Asp Cys lie Pro 
225 230 235 240 

Leu Cys Gly Gin Arg Cys Lys Leu His Ser Arg Thr Asn Leu Cys Leu 

245 250 255 

Arg Ala Cys Met Thr Cys Cys Asp Arg Cys Lys Cys Val Pro Pro Gly 

260 265 270 

Thr Tyr Gly Asn Arg Glu Met Cys Gly Lys Cys Tyr Thr Asp Met Arg 

275 280 285 

Thr His Arg Asn Lys His Lys Cys Pro 
290 295 

[01 14] BB^JS^ : 7 : zfisVJJ* t;U7A (Gossypium hirsutu 

ffi^J^S§ : 713 m) 

wmcm : mm mmcomm vnnm 

mcom-. 2*m mmnmwi: 

hstfoy- : fi»R : iI«iI6kDNA7^7 7'J- 

M¥l(^WM : cDNA to mRNA ^n-y^:Gh2 

WW 

GCACGACGCG TTTCGCATTT CGTCTTTCTC TCTCCAATGG CTTCTATTGC TGGTTCATCC 60 

ATCTCCATGC AACCTTGCCC CTTTGCTAAA GGCAGTGTTT CCGGGTTGAA ATTGGGTTCA 120 

TTTATGAACC AGGGAAGAAG CACCCTCTCA TTTACGATGC GTCCAATGCC TGCTCGCTTG 180 

CAGATCTGCT GTGCTGCCAA ACAAGAGACC GTGGATAAGG TATGTGAAGT AGTAAAGAGA 240 

CAATTACCTT TACACAATGA CAAACCAATC ACCGGTGAAT CAACATTTCT TGATCTTGGA 300 

GCTGATTCTC TTGATACGGT TGAGATTGTG TTGGGACTTG AGGAAGAATT CGGAATCACG 360 

GTGGAAGAGG ACAACGCACA ATCCATCACA ACTGTTCAAG ATGCTGCAGA ACTTCTTGAG 420 

AAGCTGTGCA GTGAGAAAAG TGCCTAGAAA ACAAGGATCG CAGTTGGTTG GTTTATTTGC 480 

CGATATTTGA TATTCACATA CTAGACCGCA AACCCGGGGG AAATCATGTG TGAACTTTTA 540 

TTATGTTGAA TATGTAGGAA ATTTCGTAAT AAAGTTGTTG GGATTCTTAG TTAAATTGTG 600 

GAACTTAAAA TGTGTCATTT CGTTTTACCG TAGTGGTTTA TGTAGAAGTT TTTTGTTTAA 660 



(23) 



*SRPP9-7 5 09 3 



TCAAGCTGCA TATCTCGGTT GAGGGTTTTA TTTCTGCTAA AAAAAAAAAA AAA 713 
[0 115] m^m^r: 8 m) 

mm<7>M$ : 136 mmcomm vnnm 

^Jf^j^r : rf;>h 0Tj 7^ t/l/^.7A (Gossypium hirsutu 

Met Ala Ser He Ala Gly Ser Ser He Ser Met Gin Pro Cys Pro Phe 

5 10 15 

Ala Lys Gly Ser Val Ser Gly Leu Lys Leu Gly Ser Phe Met Asn Gin 

20 25 30 

Gly Arg Ser Thr Leu Ser Phe Thr Met Arg Phe Met Phe Ala Arg Leu 

35 40 45 

Gin Leu Cys Cys Ala Ala Lys Gin Glu Thr Val Asp Lys Val Cys Glu 

50 55 60 

Val Val Lys Arg Gin Leu Pro Leu His Asn Asp Lys Pro He Thr Gly 
65 70 75 80 

Glu Ser Thr Thr Leu Asp Lys Gly Ala. Asp Ser Leu Asp Thr Val Glu 

85 90 95 

He Val Leu Gly Leu Glu Glu Glu Phe Gly He Thr Val Glu Glu Asp 

100 105 110 

Asn Ala Gin Ser He Tyr Tyr Val Gin Asp Ala Ala Glu Leu Leu Glu 

115 120 125 

Lys Leu Cys Ser Glu Lys Ser Ala 
130 135 

[0116] BB^JS^ : 9 : rf>t°^2* t;I/^7A (Gossypium hirusutu 

I2^A$ : 1312 m) 

wtmnm ■. mm mmcomm = vnnm 

ffi^JcoaS : cDNA to rnRNA ?U-y^:Gh3 

mm 

GAAGAATTCG CCAAACCACG CTAACCCAAA ACACAAGAAA AAGAAAGAAA GAAAAAAAAA 60 

AGGGAATACC CCTTACCTTC ATAGAGAGAA CAAGAGAAAC AAAGCAAGGT ATTTTTTTTC 120 

TTCACCTGTA AAAATGGCGT CGGCGAGTAC TTGGATATTG TCGCTAAAGT TACTTTTAAT 180 

TTCTACCGGT ATATTGGGTA TAGCTTTAGG ACTTAAAATC TCTGTTCCAT TGGTTTTTGG 240 

AATTCTCTGT TTCTCAAGCT CCGTTATGGT GGAGTGGTTT CCGTTCTTTG GCTCAAGCCT 300 

CCATATCTTT ACCGTCGTCA TCAACGGGAT CATCATCACA ATAGCAGCAT CGTCGCGGTT 360 

TAACCAAAAC AACGGCGAGA AAGATCAGAT GGAGCAGATG CAACCGCGGC CGAAGATCTC 420 

GGAGGATCAA CAACCAATTG TGGAGTATGA TACAAAGAGC GGGTGGGGCT CCGACGCAGT 480 

GGAATCCAGT GATTTCGTGT ACGAGGAAAA TCAGAGAGGA GAAGAGGTGG CAACCAGGGT 540 

CTCCGAGGAG GAGAGCAATG TGGCGGTTGA AGATGACAGA GATGGAAACG AGTTTGTTAT 600 

CTCTAAGTCG GAGTGGATTC CTCCAAGTAG AACGGATTCT TCGGAGATTC CGTTGGATGC 660 

TCTGCTTATA CAGGAGAAAC CTGCTCCTTC TTCTAGATCC GGTCACCGGA AACCTGTTAA 720 

AGTCAATCCC GAAGGTGGGC GAGCGTTGAA AGCGCGAAGC CAAAACGGCA TGAGACGCTG 780 

GCAAAAACAC TTGGAAGATG ATAAACGGAG GGGAAATCAA TGCCGTTGTC CAGACACTTG 840 

AAGAAGTCGG ACACGTGGGA GAATCACGGC CGTGATATCA ACGTGGAGGC ATTGACCAGC 900 

TCCCCTCTGA TGAAGAAATC GGAAACGTTC AGAGACCGGA CCAATTACCA GCTGCCACCC 960 

GAACAAGTAA GCTCTTTCCC GGCTTCAGGA AAGCTGAGAA AAGAACCGTC GCTGAGACAG 1020 
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GACGAGTTGA ATCGTCGAGT GGAAGCTTTT ATAAAGAAGT TTAATGACGA GATGAGGTTA 1080 

CAGAGACAAG AATCACTTAA TCAGTACATG GAAATGGTTA ACCGTGGMG TTAGCCACTA 1140 

AACACAATAG TCCAATATCT TCTGCCATAA CCCTCAAGAG AAGAAAAGAA TAT AT ATT AG 1200 

ATTAACTTTT GGGAATATGT TTTGCTCCAA TAAATTTAAA GAGGTTGGAG ATTTGAAAGG 1260 

AAAAAAAAAT CTATGCAGGG TTTTATGTTT TTGGTGGTTT GGCGAATTCT TC 1312 
[0117] ffi#l#*f : 1 0 : rf S^fcT^ h;PX7A 
: 235 ffl»^8S : V 



mm 



7n—y^ : Gh 3 

mi 

Met Ala Ser Ala Ser Thr Trp He Leu Ser Leu Lys Leu Leu Leu He 

5 10 15 

Ser Thr Gly He Leu Gly He Ala Leu Gly Leu Lys He Ser Val Pro 

20 25 30 

Leu Val Phe Gly lie Leu Cys Phe Ser Ser Ser Val Met Val Glu Trp 

35 40 45 

Phe Pro Phe Phe Gly Ser Ser Leu His lie Phe Thr Val Val lie Asn 

50 55 60 

Gly He He He Thr He Ala Ala Ser Ser Arg Phe Asn Gin Asn Asn 
65 70 75 80 

Gly Glu Lys Asp Gin Met Glu Gin Met Gin Pro Arg Pro Lys He Ser 

85 90 95 

Glu Asp Gin Gin Pro He Val Glu Tyr Asp Thr Lys Ser Gly Trp Gly 

100 105 110 

Ser Asp Ala Val Glu Ser Ser Asp Phe Val Tyr Glu Glu Asn Gin Arg 

115 120 125 

Gly Glu Glu Val Ala Thr Arg Val Ser Glu Glu Glu Ser Asn Val Ala 

130 135 140 

Val Glu Asp Asp Arg Asp Gly Asn Glu Phe Val He Ser Lys Ser Glu 
145 150 155 160 

Trp He Pro Pro Ser Arg Thr Asp Ser Ser Glu He Pro Leu Asp Ala 

165 170 175 

Leu Leu He Gin Glu Lys Pro Ala Pro Ser Ser Arg Ser Gly His Arg 

180 185 190 

Lys Pro Val Lys Val Asn Pro Glu Gly Gly Arg Ala Leu Lys Ala Arg 

195 200 205 

Ser Gin Asn Gly Met Arg Arg Trp Gin Lys His Leu Glu Asp Asp Lys 

210 215 220 

Arg Arg Gly Asn Gin Cys Arg Cys Pro Asp Thr 



c DNA7^f 7y 'J~ 



225 230 

[Ml ] X— t°V (G.barbadense) 3&*&ffi£B3*Ut RN 

[122] X— b°V (G.barbadense) #»£ffifti$futRN 

[03] X— b°V (G.barbadense) i*&ffitf}£;ftjfcRN 

[04] DNA^lM»^*£*5:*t?ST^^o 
[05] 3—^—3 1 2 (G.hirsutum) 3&»£>ffitfJ?;fl3t 



235 

[136] 1 2 (G.hirsutum) jpt>mft%tlfr 

R NA^tS^^MSI^I?* 4 o 
[07] 3— #—3 1 2 (G.hirsutum) ^tttfl^ix^ 

r n Acommm^^^^MTh & . 

[08] r7— 3 1 2 (G.hirsutum) A^ttttiSftfc 

r n A^mMmMs^^^^MTh h o 

[H9] 7 7^/7^ WML?tn-^^3 1 2 (G. 
hirsutum) 3^6ttffiS^RNAC0«Sia»^)tSa** 
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FIG, 3 Tluufl specificity of KD03 fleira expm&sloi 
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Fig. 7 Photographs of typical transgenic Arabidopsis thaiiana WS 
plants at a wfiBks 

(A) Right; transgenic 1-5 (35S:KC22 sense) and left; wild type 

(B) Right; transgenic 3-4 <35S:KC22 antisense) and left: wild type 
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FifiL 3 Tissue specificity of gene expression 
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RNA blot analysis of differential tissues. 
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UNA blot analysis of Intact ovules at different days 
after anthesis. 
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Fig, 7 Photographs of typical transgenic Arabidopsis thafiana WS 
plants at 8 weeks 

(A) Right; transgenic 1-5 (35S:KC22 sense) and left; wild type 

(B) Right; transgenic 3-4 (35S:KC22 ant i sense) and left: wild type 
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